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Supervisor: Paul A. Estabrooks, Ph.D. 
Rural adults are at heightened risk for obesity, yet evidence‐based interventions lack 
consistent translation into clinical practice. This multi-phase study addresses this gap. First, a 
systematic review and meta-analysis of rural adult weight loss interventions were conducted to 
assess overall impact. Though few studies reported participant representativeness, meta‐analyses 
revealed a significant weight reduction among interventions. Second, 10 focus groups were 
conducted with primary care (PC) staff to determine the feasibility of implementing a weight-
management program through PC. Differences in responses among rural, micropolitan, and 
metropolitan was also assessed. Thematic analyses revealed rural PC currently lacks the capacity 
to manage patient weight at a population level. A program to which physicians could refer 
patients was preferred. These results informed the selection of a digitally-delivered, evidence-
based weight loss program to implement through PC while concurrently examining different 
physician referral and engagement processes for improving program reach. Five PC physicians 
were randomly assigned a sequence of 4 referral strategies: point of care referral (POC) 
with/without active telephone follow-up (ATF); electronic health record registry-derived letter 
with/without ATF. Of 996 potential referrals, 571 were made over 16 weeks; 97 patients enrolled 
in the program (55% female). Patients receiving ATF were more likely to be screened 
(49%vs7%; p<.001) and enrolled (15%vs7%; p<.001) compared to those without ATF. Over the 
first 16 weeks, 77 participants (79%) recorded an initial weight and 54 (56%) completed at least 
one additional weigh-in. Beyond the first 16 weeks, 29(38%) participants continued to record 
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weigh-ins and lost a significant amount of weight (9.7±13.4lbs; p<.01); 16(21%) and 12(17%) 
lost at least 3% and 5% of their initial body weight respectively. Weight change did not differ 
among the four referral strategy groups (F(3,51)=1.93, p=.14) or between participants that did 
and did not receive ATF (F(1,53)=1.52, p=.22). Cost per participant was $372. Letter referral 
with ATF appears to be best for enrolling a larger number of patients in a weight-management 
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Obesity is a pressing public health concern. More than one-third of adults in the United 
States (U.S.) are currently living with obesity, a risk factor for chronic disease. Rural 
communities, on average, have higher rates of obesity than urban communities (Befort, Nazir, et 
al., 2012). Related and comorbid conditions such as type-II diabetes and heart disease are also 
more common in rural, compared to urban areas (Heron, 2018; O’Connor & Wellenius, 2012). 
Because 1 in 5 U.S. adults resides outside of urban, metropolitan areas (U.S. Census Bureau, 
2015, 2016) this public health concern encompasses a significant segment of the population.  
Rural areas have unique challenges to addressing the disproportionate rate of overweight 
and obesity in their communities (Befort, Nazir, et al., 2012; Flegal et al., 2016; O’Connor & 
Wellenius, 2012). Rural areas, generally defined as a community of less than 50,000 – although 
the specifics of rural classification could be debated (Ingram & Franco, 2014; OMB, 2010; 
Ratcliffe et al., 2016) – often do not have the resources to support weight management that are 
present in urban areas, such as easy access to healthcare, opportunities to be physically active, 
and healthy food options. Underlying social determinants of inadequate healthcare resources 
related to obesity prevention and treatment may be at the root of this disproportion of obese adults 
in rural communities (Befort, Nazir, et al., 2012). Additionally, fundamental issues related to 
lower socioeconomic status may contribute to this disparity (Blumenthal & Kagen, 2002; Ely et 
al., 2009; Nothwehr & Peterson, 2005).   
Despite these challenges, several weight management programs have been developed and 
tested in rural areas. Although these programs are very heterogeneous, they typically involve 
some degree of intensive behavioral modification strategies that target nutrition and physical 
activity as a means to achieve weight loss. Occasionally these programs have included 
prepackaged meals (Befort et al., 2010, 2014; Befort, Klemp, et al., 2012). Many of these 
programs are adaptations of the Diabetes Prevention Program (DPP; DPP Research Group, 2002). 
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This intensive lifestyle intervention, developed in a landmark study published in 2002, was 
designed to lower diabetes risk by engaging patients in a 16-lesson curriculum on diet, exercise, 
and behavior modification delivered one-on-one by case managers. Subsequent individual and 
group sessions were aimed at reinforcing behavior change. Participants were given goals of a 
weight reduction of at least 7% body weight, a low-calorie, low-fat diet, and at least 150 minutes 
of moderate intensity physical activity per week (DPP Research Group, 2002). Since that study, 
scores of adaptations have been made to the original DPP lifestyle intervention – delivery agent, 
delivery channel, and culturally-relevant content are common adaptations; what usually remains 
consistent is the core content of the 16 sessions.  
Several programs have been tested in rural areas using a variety of community delivery 
systems. These programs broadly include those delivered in churches (Kim et al., 2008; Nam, 
2013; Rigsby, 2011; Whisenant et al., 2014; Yeary et al., 2015), community centers (Ackermann 
et al., 2008; Ackermann & Marrero, 2007; Perri et al., 2008, 2014), or worksites (Almeida et al., 
2015; Gregoski et al., 2016; Vuillemin et al., 2011) by trained professionals such as community 
health workers, cooperative extension personnel, and lay health leaders. Furthermore, weight 
management programs that have used a clinical setting as the delivery site (Harris et al., 2012; 
Schrock, 1998). One benefit of conducting a weight loss intervention through a clinical setting is 
the ability to harness data from the electronic medical record (Garies S., Irving A., Williamson T., 
2015).   
Another approach to weight loss programming in rural communities is harnessing 
technology so that participants can engage with the program at home. Programs delivered via 
telephone, mail, and/or digitally-assisted delivery options such as email and websites provide 
evidence-based intervention to participants without the need to gather in a specific location. There 
are plenty of examples of effective, digitally-delivered weight management interventions (Befort 
et al., 2010, 2014; Davis-Smith et al., 2007; Perri et al., 2008; Sangster et al., 2015). More 
recently, distance-based, online-delivered commercial weight loss programs have gained attention 
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for their potential to be wide-reaching and effective (IncentaHEALTH, LLC; Omada Health, Inc.) 
These distance-based programs hold great promise for effective weight management among rural 
residents, who often cite transportation and lack of community facilities as barriers.  
Of course, more examples exist than the handful that are summarized here. Chapter 1 
provides an in-depth analysis of rural weight management interventions across dimensions of the 
RE-AIM framework (Glasgow et al., 1999). Despite the seeming abundance of efficacious 
programs, few have been translated or scaled up into typical clinical or community settings where 
a large and representative section of the population could benefit from the program. 
Over the past 50 or so years, interest in bridging the gap between research and practice 
has grown. Particularly in the field of health behavior interventions, the translation of evidence-
based programs into typical community or clinical practice has been scant (Akers et al., 2010; 
Estabrooks & Glasgow, 2006; L. W. Green et al., 2009). This translation is especially scarce in 
rural populations (Phillips et al., 2014), perhaps because many rural communities lack community 
resources to promote physical activity and nutrition or address weight management (Perri et al., 
1984). More recently, the importance of stakeholder participation in aiding dissemination and 
implementation efforts has been increasingly recognized (L. W. Green et al., 1996; Huang et al., 
2011; Israel et al., 1998). However, participatory research in dissemination and implementation 
science has been scarce, due to the lack of traditional evidence to support external validity of 
many health behavior interventions (Milat et al., 2014) and different value systems used by 
practice professions and decision makers to judge evidence. Great opportunities exist to improve 
dissemination and implementation efforts through the use of community based participatory 
research (CBPR; Green et al., 1996) and in the clinical setting with practice based research 
networks (PBRN; Green & Dovey, 2001). In fact, CBPR includes some overlapping ideas with 
hypotheses outlined in Diffusion of Innovations theory (Rogers, 2003) – such as defining the 
community or social system, with its own values and context, and making sure the intervention is 
culturally relevant. This overlap favors a participatory approach to dissemination and 
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implementation efforts. Another common issue in dissemination and implementation research is 
the “tug of war” between researchers who want to maintain fidelity and preserve internal validity, 
and community members that favor adaptations to improve local relevance. Such mismatch often 
leads to poor community uptake and implementation (Brownson, Colditz, & Proctor, 2018, 
p.178). However, participatory and practice-based research can help remedy this issue be 
soliciting stakeholder and community member input up front and giving them a seat at the 
decision-makers table. 
Both community and practice participatory approaches have been used in weight 
management research. An excellent example of how a CBPR approach has been used to address 
obesity is a 2008 study describing a faith-based weight loss program for African Americans living 
in central North Carolina (Kim et al., 2008). Researchers and leaders of a rural African American 
faith community formed a coalition of pastors, church board members, members of the 
congregations of three churches in the region, representatives from local nonprofit organizations, 
and university researchers. A community needs assessment and focus groups were conducted 
with community members, which informed the delivery of a lifestyle weight management 
intervention through area churches (Kim et al., 2008). Subsequent adaptations of the program led 
to an average participant weight loss of 2.7% of body weight and participants reported overall 
program enjoyment. This program engaged community partners in research, strengthened 
community-academic partnerships, built community capacity, and demonstrated that a CBPR 
developed, faith-based weight loss program, delivered by lay health leaders through rural African 
American churches, is effective and feasible (Yeary et al., 2011). Another example of CBPR is 
presented by Zoellner et al. (2017), who describe their process of forming a community-academic 
advisory board among community, clinical, and academic partners to select and adapt an 
evidence-based program to address childhood obesity in a medically-underserved region. This 
particular effort also drew upon principles of a systems-based approach to target multiple levels 
of the targeted system (Zoellner et al., 2017).  
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We can also look at examples of obesity treatment interventions that have recruited 
patient participants from primary care (Appel et al., 2011; Saleh et al., 2015), or weight 
management programs that have used primary care as the delivery setting (Garies S., Irving A., 
Williamson T., 2015; Kilkkinen et al., 2007). These studies were not reported as a part of PBRN-
sponsored research, perhaps due to the infancy of PBRNs in the United States, behavioral weight 
management research may not be a priority for these networks at this time. Still, the potential to 
harness the capacity and organization of PBRNs to implement behavioral weight management 
program is substantial.  
Traditionally, CBPR has excluded health providers as important stakeholders, and PBRN 
research has not included patients or community members (Tapp & Dulin, 2010). However, the 
two have overlapping components when comparing the 11 principles of CBPR to the mission of 
PBRNs. Both focus on local relevance and recognize the community as a unit of identity – this is 
more definitively defined among PBRNs (the primary care clinic or a collection of clinics) 
compared to with CBPR, where definition of community is not always known at the onset of the 
partnership. Both build on strengths and resources with their defined community. For example, 
the primary care clinic is the “clinical laboratories for primary care research and dissemination” 
(AHRQ.gov), while CBPR emphasizes leveraging the resources within the community to effect 
meaningful change, especially in finding the unique strengths or resources in communities that 
are traditionally underserved. Both CBPR and PBRNs, in their purest spirit, integrate knowledge 
generation and intervention for the benefit of all partners. Wide dissemination of findings is a 
main tenant of both a CBPR approach and a PBRN. The aim of dissemination is slightly broader 
in PBRNs (clinical and research partners and external PBRNs) than the traditional “all partners” 
mentioned by the core CBRN principles (Israel et al., 1998). For most efforts, a long process and 
a commitment to sustainability is needed from all partners at the onset of any CBPR or PBRN 
research network. Finally, the two share in the belief that different types of evidence, including 
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lay knowledge, are valuable in concert with traditional sources of evidence (Brownson et al., 
2018). 
CBPR and PBRNs have great potential to effect meaningful change if used in tandem. In 
fact, the use of CBPR in PBRN research has been moderately observed in practice. In a survey of 
all identified PBRNs in the United States, over half of the responding networks reported 
including a community member(s) in their research team to generate new ideas, review protocols, 
interpret results, and disseminate findings. However, no network reported engaging in full 
participatory methods, suggesting there is still much room for improvement (Westfall et al., 
2006). The multiple definitions of what constituted “participatory research” may very well be 
playing a role in the low uptake of this approach among PBRNs.  
The integration of CBPR within a PBRN has the potential to effectively address health 
disparities, such as those experienced by rural populations. Primary care systems may offer a 
practical and sustainable method of implementing meaningful weight management interventions, 
but few weight management programs are currently available that can be readily adopted into 
rural primary care practice. An integrated CBPR-PBRN approach may work here. Most 
communities have a primary care provider whom is trusted by their patients to provide counseling 
on healthy behaviors (Chan et al., 2006; S. M. Phillips et al., 2014). Primary care practices are 
often the only available resources in rural communities to support healthful eating, an active 
lifestyle, and weight management in rural communities (Phillips et al., 2014). Indeed, primary 
care may be the ideal setting to intervene and address concerns of weight loss and weight loss 
maintenance (Glasgow et al., 2004, 2003). The structure of primary care provides an opportunity 
to develop a practical and sustainable systems-based approach to address obesity by 1) leveraging 
the patient-provider relationship to improve program reach and retention, 2) engaging 
organizational decision-makers, such as primary care providers, to improve sustainability (Huang 
et al., 2011), and 3) using the boundaries of the primary care system to implement manageable 
change.  Furthermore, individuals who use primary care are proportionally more obese than the 
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general public (Befort et al., 2016), therefore an intervention targeting this population could reach 
individuals in the greatest need. 
When considering how an evidence-based weight loss program might be implemented in 
a small, rural primary care clinic, a significant gap in the literature arises. Specifically, there is 
limited information related to physician and staff capacity to critically review the extant literature 
on efficacious weight loss strategies, adapt interventions for local implementation, and deliver 
intensive weight loss programs. The best method for integrating an evidence-based intervention 
into existing primary care practices has yet to be established. Chapter 2 describes a qualitative 
analysis of how primary care staff envision integrating weight management programming into 
clinical care.  
A challenge for weight management interventions is ensuring not only that the 
intervention is effective, but that it reaches a large and representative sample of the target 
population (Estabrooks, Wilson, et al., 2017). Factors beyond program effectiveness and total 
sample size, such as proportional yield from those recruited and sample representativeness, are 
important indicators of an intervention’s impact (Glasgow, Nelson, et al., 2006). Understanding 
how best to engage patients and maximize the reach of an evidence-based weight management 
intervention is important for scale-up efforts, preventing under-representation of minorities in 
research and in health care, and for physicians and research-practice partners to improve their 
standard of care (Estabrooks et al., 2019). Considering methods that are both effective in 
penetrating the target population and are practical for the delivering organization is critical to the 
long-term success and scale up of a public health intervention. Chapters 3 & 4 describe the 
process of selection and implementation of an evidence-based, 12-month weight management 
program using a rural primary care clinic as the point of recruitment. Different referral strategies 
were used to identify and engage overweight and obese patients into the program – Chapter 3 
describes the results of the referral strategies in terms of reach and cost; Chapter 4 describes the 
results of the 12-month intervention in terms of reach, effectiveness, and implementation cost.  
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CHAPTER 1: Understanding the Impact of Rural 
Weight Loss Interventions: A Systematic Review and 
Meta-Analysis 
INTRODUCTION 
More than two-thirds of adults in the United States are currently overweight or obese 
(Ogden et al., 2014), and obesity rates are even higher for those living in rural (40%), when 
compared to urban (33%), areas (Befort, Nazir, et al., 2012). More recent comparisons suggest 
that these obesity rates may have stayed the same or worsened in the last decade (Flegal et al., 
2016). The health disparities between rural and urban residents do not end with obesity–a major 
risk factor for chronic disease; the prevalence of diabetes and heart disease also are higher in 
rural, compared to urban, areas (O’Connor & Wellenius, 2012). For example, an analysis of 
national surveillance data reported that coronary heart disease prevalence was 39% higher among 
rural respondents when compared to urban respondents (O’Connor & Wellenius, 2012). The 
higher prevalence of obesity and other chronic diseases among rural adults may be exacerbated 
by the underlying social determinants of inadequate healthcare resources related to obesity 
prevention and treatment, as well as fundamental issues related to lower socioeconomic status 
(Befort, Nazir, et al., 2012; Ely et al., 2009; Nothwehr & Peterson, 2005). Indeed, about 1 in 5 
adults in the U.S. resides outside of urban, metropolitan areas (U.S. Census Bureau, 2015, 2016). 
To address this segment of the population, a growing body of literature has focused on weight 
loss interventions in rural areas (Befort et al., 2016; Kim et al., 2008; Wyatt et al., 2008).  
While a number of narrative and systematic reviews have demonstrated the effectiveness 
of weight loss interventions using lifestyle modification (e.g. diet and/or exercise counseling; 
behavioral therapy) (Dombrowski et al., 2010, 2014; Ross Middleton et al., 2012; Wadden et al., 
2012), it is surprising that none, to our knowledge, explicitly address rural communities. Rurality 
has multiple definitions (Ingram & Franco, 2014; OMB, 2010; Ratcliffe et al., 2016), but is 
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typically distinguished from urban by a population less than 50,000. A commentary on the 
definition and identification of “rural community” as it pertains to this research is included in the 
results and discussion.  
A fundamental issue for weight loss interventions targeting those living in rural areas is 
reach. Reach can be defined as the number, proportion, and representativeness of individuals who 
participate in a given initiative (Glasgow et al., 1999). Due to the geographic dispersion of those 
living in rural areas, understanding the number, proportion, and representativeness of the 
population that would or could benefit from weight loss interventions is critical. When 
considering the public health impact of weight loss interventions, it has been recommended that 
researchers document intervention reach and effectiveness (Harden et al., 2015). This can be done 
using metrics such as the proportion of the population or sample that loses a clinically meaningful 
amount of weight (e.g., loss of ≥5% of initial body weight) (Blackburn, 1995) and the proportion 
that maintains that weight loss – with a goal to compare impact across programs (Masheb et al., 
2017). Intervention adoption and implementation at the setting level are equally important 
considerations when taking an intervention to scale. Particularly, aggregated intervention cost per 
participant that achieves and maintains clinically meaningful weight loss, including recruitment, 
implementation, and sustainability costs, is a valuable metric for intervention selection (Jensen et 
al., 2014; Ribisl et al., 2014). Unfortunately, factors related to external validity have traditionally 
been infrequently reported, such as reach, adoption, and organizational-level maintenance (Gaglio 
et al., 2013; Harden et al., 2015; Kessler et al., 2013). This lack of reporting extends broadly 
across the field of health behavior programs (Gaglio et al., 2013; Harden et al., 2015), yet has 
particular importance when considering the translation of evidence-based interventions into rural 
areas where the evidence-base may be even less externally-valid compared to urban areas where 
the majority of weight loss intervention research has been conducted.  
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Despite the growing body of literature examining the effectiveness of rural weight loss 
interventions, the extent to which interventions have assessed study reach and cost is unclear, and 
there is no synthesized evidence of the literature in this area to document intervention impact. The 
primary objective of this systematic review was to determine the impact of rural weight loss 
interventions by assessing reach and effectiveness. A secondary aim was to determine the 
availability of data on intervention adoption and implementation at the setting level, particularly 
total intervention costs per participant achieving clinically meaningful weight loss, and 
individual- and setting-level maintenance. We hypothesized the effectiveness of rural weight loss 
interventions to be similar to those delivered in non-rural settings but considered reasons why 
efficacy might be reduced.  One area of concern is adapting or tailoring interventions for rural 
communities, which may reduce the intensity of the intervention and therefore result in smaller 
changes in weight. Examples of adaptations might include changing the length and/or delivery 
method of the intervention (i.e. in-person, telephone, or online). Related to this issue and the 
primary aim of assessing overall effectiveness, two exploratory aims were included. Previous 
systematic reviews of weight loss research demonstrated that a larger magnitude of effect was 
positively related to program length (Ross Middleton et al., 2012); thus, it was hypothesized this 
relationship would be present in rural settings. In addition, rural areas typically have fewer 
healthcare and community resources, and travel and time barriers are often cited by participants 
of in-person, synchronous weight loss programs. Therefore, an exploratory analysis was included 
to determine if there were differences in outcomes based on in-person vs technology facilitated 
delivery methods. 
METHODS 
Data Sources, Searches, and Selection 
In August 2016, a systematic literature search was conducted using PubMed, Scopus, 
Embase, and CINAHL databases. Search terms included “intervention,” “rural,” and “weight 
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loss.” Articles were screened using the following inclusion/exclusion criteria: 1) intervention took 
place in a rural setting, 2) participants were adults ≥18 years, 3) weight loss was a primary 
outcome reported, and 4) intervention was conducted in an English-speaking country and original 
article was published in English. All systematic reviews, theses, dissertations, and letters to the 
editor were excluded. Additionally, based on the 2013 American Heart Association, the American 
College of Cardiology, and The Obesity Society Guidelines for the Management of Overweight 
and Obesity in Adults (Jensen et al., 2014) – which recommends weight management 
interventions include a dietary component – any study that focused only on physical activity for 
weight loss was excluded. The study selection process is outlined in the Preferred Reporting 
Items for Systematic Reviews (PRISMA) (Moher et al., 2009) flow diagram (Figure 1).  
Due to the various ways that “rural” has been defined (Ingram & Franco, 2014; OMB, 
2010; Ratcliffe et al., 2016), and the varied detail of reporting intervention setting characteristics 
across studies, a single taxonomy was not applied to the inclusion process when screening for 
interventions conducted in a rural setting. We relied on the authors’ identification of “rural” and 
provide a commentary on this reporting among included interventions in the results. 
The RE-AIM (reach, effectiveness, adoption, implementation, and maintenance) 
framework—developed to enhance the quality, speed, and influence of efforts to translate 
evidence-based research into practice—was used as a guide for evaluating eligible articles. The 
framework provides operational definitions for each of the five dimensions, and can provide 
summary scores for the combination of these metrics (e.g. reach and effectiveness combined to 
assess impact) (Glasgow, Klesges, et al., 2006). Additionally, RE-AIM evaluation allows for a 
pragmatic assessment of cost (Estabrooks & Allen, 2013), a critical step in the process of moving 
evidence-based strategies into typical clinical and community practice (Ribisl et al., 2014). 
Intervention costs, return on investment, and cost effectiveness per clinically meaningful unit of 
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weight lost are important indicators of an intervention’s potential for future adoption, 
implementation, and sustainability (Harden et al., 2015). 
Data Abstraction  
All members of the research team received training from a senior scientist with 
experience conducting systematic reviews using the RE-AIM framework. After training, each 
coder abstracted information from one article; a senior scientist reviewed the coding and provided 
feedback. This process was repeated until each coder was deemed qualified to abstract 
information independently.  
Articles gathered from the search were first screened for inferences in the title and 
abstract; those that were clearly unrelated to weight loss in rural areas were excluded. Following 
title and abstract screening, the remaining articles underwent a full-text review and were coded 
across defined indicators of RE-AIM dimensions by two independent coders. Each coding pair 
met after the articles were reviewed to reconcile any differences in coding; disagreements were 
resolved by consensus and, if still unresolved, a senior scientist was consulted. If an additional 
article was referenced in a source article identified during the literature review, and it provided 
complementary information on the same study, it was also included in data abstraction and 
reporting. A table of all papers included in this review is included in the supplementary materials 
(Appendix 1-1).  
A data abstraction tool developed previously to gather RE-AIM information was adapted 
for use in the present review (Harden et al., 2015). This tool was used in place of risk of bias 
assessments to ensure all relevant data was recorded for each article, particularly regarding 
internal and external validity. A list of reach, effectiveness, adoption, implementation, and 
maintenance primary and secondary indicators (with relevant descriptions) that were used during 
article coding are listed in Table 1.1. Of note, participation rate was defined and recorded, when 
available, in two ways under the reach dimension. First, participation rate was recorded as it was 
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presented in the article. Second, because participation rate was not consistently defined or 
presented among the articles, participation rate was standardized across studies (Harden et al., 
2015). When relevant data were available, standardized participation rate was calculated using 
sample size as the numerator; the denominator was calculated as the product of the eligibility rate 
and the number of potential participants exposed to recruitment methods. Eligibility rate was 
calculated by subtracting the number ineligible from 1 and dividing the result by the total number 
exposed to recruitment activities. Additionally, standard deviations were also abstracted when 
available to allow for the completion of a meta-analysis.  
Data Analysis 
Findings for reach, adoption, implementation, and maintenance indicators are primarily 
reported as median values and/or in descriptive text. For effectiveness, we performed meta-
analyses in weight changes (kg) between pre- and post-intervention (within group), and further 
separated included studies by intervention duration (≥ 6 months vs. < 6 months) and by 
intervention type (in-person delivered, non-in-person, and combined [both in-person and non-in-
person]) in the subgroups analyses. Non-in-person delivered interventions included telephone, 
online, or mobile delivery, or any blend of those delivery types. We calculated the mean value of 
weight change within intervention groups manually if two or more intervention arms were 
included in one study. We also included a sensitivity analysis to determine if the inclusion of 
studies with both rural and urban participants influenced the meta-analytic results. The pooled 
effects were calculated by random-effects models using DerSimonian-Laird estimates, the most 
commonly used random-effect model without the assumption of the distributions of either the 
within- or between-study effects (DerSimonian & Laird, 2015). We explored heterogeneity 
between the trials using the I2 statistic, where a value of 0% indicates no observed heterogeneity, 
and larger values show increasing heterogeneity (Higgins, 2003). The study was considered 
heterogeneous when the value of I2 was > 50% (Higgins & Thompson, 2002). All statistical tests 
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and creation of forest plots were conducted with Stata 14.2 (StataCorp LP, College Station, TX) 
with the metaan package (Kontopantelis & Reeves, 2010). 
RESULTS  
Figure 1 describes the literature search and selection process. A total of 64 papers, 
representing 50 unique rural weight loss interventions (studies), were included. Publication dates 
ranged from 1989 to 2016, with 81% of the papers published between 2006 and 2016. When there 
were multiple papers published for one unique intervention, each paper that included new 
information relevant to the RE-AIM framework was included in this analysis. The number of 
published articles analyzed per unique intervention ranged from one to four. Nine of the papers 
included were design/protocol papers, four of which were not associated with a published 
outcome paper.  




Papers included in this review reported on interventions that took place in the United 
States (n=53), Australia (n=10), or Canada (n=1). Interventions targeted diet and physical 
activity; disease risk factor reduction; disease management (e.g. heart disease, hypertension, 
hyperlipidemia); and/or obesity treatment. Study settings included medical clinics, churches, and 
worksites, were home-based, phone-based, web-based, and/or took place in the community. 
Median study duration was 12 weeks (±19.84 weeks) and was reported for all but two of the 
studies (n=48). Table 1.1 provides a list of reach, effectiveness, adoption, implementation, and 





Table 1.1: RE-AIM indicators with the number and percent of unique studies (N=50) reporting 
each indicator. (#=number) 





 Number of eligible participants exposed to recruitment  22 (44%) 
 Sample size 48 (96%) 
 Participation rate (as reported by the article authors) 16 (32%) 
 Participation rate (number of studies that reported sufficient information to 
calculate standardized participation rate, using equation: sample size/ 
[1-(# ineligible/ # exposed to recruitment)*(# exposed to 
recruitment)] 
8 (16%) 
 Individual-level representativeness (Analyses conducted to examine 
comparisons between target population and study sample) 
2 (4%) 
 Description of broader target audience 50 (100%) 
 Characteristics of target audience (e.g., gender, age, educational attainment, 
occupation, SES, behavioral outcomes) 
23 (46%) 
 Method to identify target population 36 (72%) 
 Inclusion/exclusion criteria 47 (94%) 
 Description of recruitment methods used 44 (88%) 
Efficacy/Effectiveness 
 Weight change (weight loss in kg and/or percent of original body weight) 45 (90%) 
 Proportion of sample that achieved ≥5% weight loss 14 (28%) 
 Quality of life measure 12 (24%) 
 Unintended negative consequences and results 1 (2%) 
 Imputation of missing data 20 (40%) 
 Mediators of weight change 10 (20%) 
 Moderators of weight change 17 (34%) 
Adoption 
 Number of eligible and invited sites 2 (4%) 
 Number of participating sites 32 (64%) 
 Site participation rate 1 (2%) 
 Description of intervention setting 40 (80%) 
 Setting representativeness (comparisons of targeted sites and study sites) 0 (0.0%) 
 Method to identify and engage intervention setting 17 (34%) 
 Number of staff eligible and invited to participate in intervention delivery 2 (4%) 
 Number of staff participating in intervention delivery 23 (46%) 





 Statement of theories or principles used to develop intervention 27 (54%) 
 Intervention duration 47 (94%) 
 
Description of encounters with participants during intervention 
   (intervention number, timing, and/or duration of contacts)  
44 (88%) 
 Extent intervention protocol was delivered as intended 0 (0.0%) 
 Consistency of implementation across study sites 2 (4%) 
 Cost  
  Cost of recruitment 1 (2%) 
  Start-up costs  4 (8%) 
  Ongoing cost of intervention delivery 18 (36%) 
  Cost benefit or cost-effectiveness 4 (8%) 
Maintenance 
 Weight outcome assessed at one or more points post-intervention 17 (34%) 
 Participant attrition during follow-up period 16 (32%) 
 Description of program continuation/institutionalization (continuation of 




Per the inclusion criteria for this RE-AIM review, all interventions took place in rural 
areas. Seven of the 50 unique interventions (14%) included both rural and urban participants 
(Ahrendt et al., 2014; Amundson et al., 2009; Dunbar et al., 2014; Fanaian et al., 2010; Gregoski 
et al., 2016; Harris et al., 2012; Kramer et al., 2011, 2014; Sangster et al., 2010, 2015; Vadheim et 
al., 2010). Publications for all interventions referenced a “rural” setting; however, there was not a 
consistent definition or approach used across interventions. Approximately 75% of the 
interventions (n=36) defined or described the “rural” setting of the intervention in some way 
(providing the size of the population, referencing a standard measure, and/or providing a narrative 
description of the rural nature of the setting). Approximately one-third of the interventions (n=17) 
provided the population size for the study area (e.g., “This program…took place in a county with 
a population of 12,300 and one small hospital, whose two largest towns had populations of only 
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6,200 and 1,300.”(Schafer & Anderson, 1998)). Approximately one-fourth of the interventions 
(n=12) described the rural nature of the study population by referencing standard measures, such 
as Rural-Urban Commuting Area (RUCA) codes, Rural-Urban Continuum Code, Metropolitan 
Statistical Areas (e.g., stating the distance from such an area), U.S. Department of Agriculture 
frontier and remote (FAR) area codes, or U.S. Census Bureau references, (e.g., “Participants must 
reside in a rural area according to the Rural-Urban Commuting Area (RUCA) Codes, Urban 
Influence Codes, amount of agricultural income, and/or individual commuting patterns.”(Befort 
et al., 2014)). 
Sixty percent of the interventions (n=30) provided a narrative description of rural aspects 
of the study area, such as referencing its remote location, few resources, underserved populations, 
health professional shortage area designation, or shortage of healthcare facilities, (e.g., “For rural 
areas with few resources, such as the Dan River Region in south-central Virginia and north-
central North Carolina, providing collaborative and multilevel interventions to effectively address 
obesity-related behaviors is challenging. The Dan River Region includes Pittsylvania and Henry 
counties in Virginia and Caswell County in North Carolina. A rural area with health disparities, 
the Dan River Region is classified as a medically underserved area.”(Zoellner et al., 2013)).  
Most of the interventions (n=44) named the geographic location where the study took 
place, which may provide clues as to its ‘rural’ nature for those familiar with the area. However, 
for the purposes of this analysis, provision of the location name alone was not considered a 
definition of rural.  
Articles generally did not provide a detailed discussion of the ways in which the 
intervention had been tailored for a rural target population. For those that did, information 
typically included a discussion of how a given intervention held potential for addressing the needs 
of under-resourced areas and barriers specific to rural communities (e.g., “Our findings also 
indicate that group facilitation via phone is a potential approach for reaching geographically 
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dispersed, rural [breast cancer] survivors, and that phone-based group facilitation appears to 
cultivate the same important group mechanisms as in-person groups, such as peer accountability, 
information exchange, and support.”(Fazzino et al., 2016)) and to provide examples of 
adaptations, (e.g., “There are no large public exercise or pool facilities in Miles City. The lifestyle 
coaches through creative community partnerships identified resources to provide the required 
physical activity sessions. Aerobics, kickboxing, and circuit training were conducted in 
conference rooms and the physical therapy center at the health care facility.”(Vadheim et al., 
2010)). By far the most detailed discussion of tailoring for rural populations can be found in the 
protocol paper for the RE-POWER trial (Befort et al., 2016), which includes descriptions of rural-
specific issues and considerations throughout the text, as well a discussion of specific intervention 
components that targeted the values and culture of the target population.  
Reach 
All studies provided a description of the intended audience. Methods to identify the target 
population were described in 36 of the 50 studies and demographic and/or behavioral 
characteristics of the intended audience were described in 23 studies. Inclusion/exclusion criteria 
were detailed in 47 studies, and 44 studies described recruitment strategies.  
The median sample size was 107 participants (±1217.01) and was reported in 48 of 50 
studies. One study (Dunbar et al., 2014) had a sample size of 8,412, an outlier that was 
considerably larger than the other studies included; with this study removed, the median sample 
size was 102 participants (±213.92). Sixteen studies reported participation rate, yet many did not 
provide a clear description of how participation rate was calculated. Only eight out of 53 studies 
provided adequate information to calculate a standardized participation rate. The median 




Only two studies provided information on the representativeness of the study sample 
relative to the broader target population. One study found no differences in age, education, or 
time since cancer treatment between women who were screened for the intervention and those 
who declined screening (Befort, Klemp, et al., 2012). Another study conducted with rural and 
urban cardiac rehabilitation patients (Sangster et al., 2015) reported significant differences 
between participants and nonparticipants, whereby participants were significantly more likely to 
be younger, from a rural location, and more socioeconomically disadvantaged than non-
participants. 
Effectiveness 
Of the 45 studies that reported intervention outcomes, 40 studies reported mean 
participant weight loss (median=3.64kg ± 2.72kg). Only 14 of the 45 studies reported the 
proportion of participants that achieved ≥5% body weight loss (median=43.91% ± 24.42%). 
Weight loss outcomes from 22 studies (n=3,065 participants) that included data to allow for the 
determination of effect size were included in the meta-analysis for the difference in weight (kg) 
between pre-and post-intervention. Weight loss interventions, on average, achieved a significant 
reduction in weight of -1.81kg (95% confidence interval [CI]: -2.34, -1.28kg). Heterogeneity 
among included studies did not appear to be a concern (I2 0.0%) (Figure 2). Compared to shorter 
duration (<6 months) interventions, longer duration (≥6 months) interventions resulted in greater 
weight loss (-5.63kg, 95% CI: -9.86, -1.40kg) regardless of significance. In pooled results, mean 
weight loss was greater in interventions that did not include in-person sessions (-7.51kg; 95% CI: 
-14.40, -0.65kg) than studies with in-person sessions (-1.71kg; 95% CI: -2.72, -1.13kg) or 
combined interventions (-5.34 kg; 95% CI: -9.70, -0.87kg; Figure 3). Of note, Rothacker 2000 
(Rothacker, 2000) was not included in the meta-analysis comparison of intervention types 
because it did not include a behavioral modification intervention.  
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When interventions that included both rural and urban participants were removed from 
the meta-analysis, there remained a significant weight change of -1.76kg (95% CI: -2.29, -1.23kg; 
I2=0.0%). Longer duration interventions resulted in greater weight loss (-5.63kg; 95% CI: -9.86, -
1.40kg) compared to shorter duration interventions (-1.70kg; 95% CI: -2.23, -1.16kg). Non-in-
person delivered interventions resulted in greater weight loss (-8.64kg; 95% CI: -16.88, -0.69kg) 
compared to in-person delivered (-1.68kg; 95% CI: -2.53, -1.05kg) and combined interventions (-




Figure 1.2: Forest plot of random-effects meta-analysis of mean difference (kg) in weight loss 
between preintervention and postintervention by intervention duration. A rhombus represents the 
combined effects estimate. Mean difference (circle) and 95% confidence intervenals (whiskers) 
are presented for individual interventions. The size of the grey box is proportional to the weight 





Figure 1.3: Forest plot of random-effects meta-analysis of mean difference (kg) in weight loss 
between preintervention and postintervention by intervention type. A rhombus represents the 
combined effects estimate. Mean difference (circle) and 95% confidence intervenals (whiskers) 
are presented for individual interventions. The size of the grey box is proportional to the weight 






 Overall, there was little reporting among adoption indicators across studies. Although 32 
studies reported the number of sites that participated in intervention delivery, only two studies 
(Keyserling et al., 1999; West et al., 2011) described the number of eligible sites that were asked 
to participate, and only one study (West et al., 2011) reported site-level participation rate, 
describing in detail the number of sites contacted, assessed for eligibility, and enrolled, as well as 
the reasons for excluding sites. Most studies (n=40) described the intervention setting and about a 
third of studies (n=17) described the method to identify and engage the intervention setting; 
however, none of the papers in this review drew comparisons between target intervention sites 
and actual study sites.  
 Regarding intervention delivery agent(s), staff representativeness was seldom reported; 
nearly half (n=23) of the studies reported the number of staff participating in intervention 
delivery, yet only two studies reported the number of eligible staff that were contacted and asked 
to participate. The level of expertise of the delivery agent(s) was reported for 42 of 50 
interventions.  
Implementation 
 Program implementation was measured across six indicators, with four additional sub-
indicators of cost. Authors of 27 studies explicitly identified behavioral theories or principles 
used to develop the intervention. Specifics about program delivery, such as program duration 
(n=47) and number, duration, and timing of contacts with participants during the program (n=44) 
were frequently reported among the 50 studies. Reporting on indicators that address program 
fidelity, such as the extent to which the program was delivered as intended (n=0) and measured 
consistency of program delivery across multiple sites (n=2), was scant.  
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Elements of intervention cost abstracted from the papers were: 1) start-up costs; 2) 
ongoing costs; 3) recruitment costs; and 4) cost effectiveness. Start-up costs were reported in four 
studies and typically included a report of costs for equipment, materials, food, etc. For example, 
one study reported a total of $1,361 for start-up costs, which included food, copies of program 
curriculum, balance scales, telephone calling cards, and a stove for cooking demonstrations 
(Anderson-Loftin et al., 2005). Another study reported $1,075 in start-up costs, citing paper 
handouts, food, scales, supplies, items distributed to participants, and postage in those costs 
(Davis-Smith et al., 2007). Ongoing costs were reported in 18 of 50 studies but varied in the way 
the authors defined and reported ongoing costs of intervention delivery. Often this included the 
cost per participant in the intervention (range: $226-$571 per participant), total cost of 
intervention delivery (range: $1,824-$26,630), and/or a report of monetary incentives used 
(range: $10-$75 per session or measurement point); monetary incentives were typically 
distributed to participants at each completed assessment point (Befort et al., 2014; Ely et al., 
2008; Foley et al., 2016; Folta et al., 2009; Parra-Medina et al., 2004; Reed et al., 2016; Zoellner 
et al., 2013).  
While recruitment methods were described in detail in many studies, only one (Parra-
Medina et al., 2004) stated the cost of recruitment. This study offered monetary incentives 
following participant screening and randomization visits ($10 and $25 gift certificates, 
respectively), and reported the “study population required substantial human and monetary 
resources to recruit and retain,” but otherwise did not report a total cost for recruitment.  
Cost effectiveness was reported for four of the 53 studies. Again, each study reported 
different elements of cost effectiveness. One study reported the percent of participants that 
achieved 10% weight loss and intent-to-treat analysis to conclude average cost per successful 
participant was $714 for group and $1,029 for individual counseling (Befort et al., 2010). Another 
study (Schrock, 1998) described cost savings as $4,623 per patient educated about diabetes and 
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able to maintain glycemic control to avoid hospitalization. A third study (Perri et al., 2014), a 
two-year randomized trial including 612 participants across four different intervention groups, 
calculated cost per participant (range: $78-$165) and cost per kg lost per participant (range: $22-
$33). The fourth article that reported cost-effectiveness (Radclif et al., 2012) provided cost-
effectiveness ratios for all three intervention groups (telephone program, face-to-face program, 
and education/control). The average cost per kilogram lost was higher in the face-to-face group 
($47) compared to the telephone and education/control groups (both $32). This article also 
estimated the average cost-effectiveness ratios per kilogram weight loss and per self-rated health 
status point gained by the anticipated number of program participants.  
Maintenance 
 At the individual level, weight loss maintenance was assessed at some point post-
intervention in 17 of 50 studies. Fifteen of those 17 studies reported sustained positive weight 
results at the maintenance measurement point and reported on attrition during the maintenance 
period. At the organizational level, there were 10 studies that described program continuation 
after the completion of the research study and/or the process by which the program was 
institutionalized.   
DISCUSSION 
The objective of this review was to determine the impact of rural weight loss 
interventions through an assessment of RE-AIM dimensions, particularly reach and effectiveness, 
and to determine the availability of information regarding intervention adoption, implementation 
and cost, and maintenance. Several conclusions are drawn from this work to provide insights for 
future research and practice. First, the meta-analysis indicates that rural weight loss interventions 
have been successful in helping participants lose weight. Second, it is difficult to determine the 
reach of these interventions, the representativeness of participants compared to the larger target 
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population, or the adoption of these interventions by program settings due to limited or 
inconsistent reporting across studies. Third, cost data are provided in a larger proportion of 
studies when compared to other behavioral interventions (Harden et al., 2015); yet nearly two-
thirds of the studies included in this review did not mention any information about program costs. 
Of those that did mention cost, there was not a uniform approach to categorizing costs and 
comprehensive intervention cost information was scarce.   
Rural weight loss interventions appear to be effective at reducing weight, on average; the 
median percent of participants that achieved clinically meaningful weight loss reached nearly half 
of participants. In this review, most studies that measured weight outcomes at some time post-
intervention (n=17) reported encouraging results. Intervention participants sustained 
improvement in weight when compared to baseline measures in 15 out of 17 studies, further 
supporting the effectiveness of rural weight loss interventions. There were some moderating 
factors identified through the meta-analytic comparison, in that 1) longer-duration interventions 
were associated with a larger magnitude of weight loss and 2) interventions that did not include 
in-person sessions were associated with larger effects for participant weight loss than in-person or 
combined interventions. Although the second finding adds to a growing body of evidence that 
supports the efficacy of technology-delivered interventions over those delivered in-person 
(Pellegrini et al., 2012; Sun et al., 2017), our finding should be interpreted with caution. The 
number of studies used for this comparison was relatively small (n=4) and three of those studies 
were also categorized as having longer treatment durations (Befort et al., 2010; Befort, Klemp, et 
al., 2012; Shade et al., 2016). Further, two of those studies included meal replacement approaches 
to restrict caloric intake (Befort et al., 2010; Befort, Klemp, et al., 2012). As such, the conclusion 
that greater effectiveness ascribed to interventions that did not include in-person sessions is 
somewhat cluttered with other factors also known to result in greater weight loss. Nonetheless, 
this provides areas for additional investigation for those studying the potential to reduce body 
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weight in rural populations; studies reducing the number of in-person sessions, extending the 
duration of the intervention, and including meal replacements to restrict calories, in combination 
or isolation, will help clarify our findings.   
Four of the studies included in the meta-analysis included samples comprised of both 
rural and urban participants. Removing those studies did not change our conclusions regarding 
overall effectiveness of rural weight loss interventions, comparisons by intervention duration, or 
comparisons by intervention delivery. Still, the varying definitions of rural across these studies 
does not allow for a straightforward moderation analysis by type of rurality. More detailed 
reporting on the context or degree of rurality would benefit decision makers wishing to select 
and/or tailor interventions that are best suited for the resources and potential participants of a 
specific rural area.  
Regarding reporting on intervention reach, participant number (i.e., sample size) was 
reported in nearly every study. However, participation rate was reported in less than one-quarter 
of the papers included in this review, and the definition of participation rate was inconsistent 
across studies that did report it. Author-reported participation rate surpassed 60% while 
standardized participation rate (calculated for those studies that provided a valid denominator of 
potentially eligible participants) was 32%. An equally important consideration is the 
generalizability of these interventions across different groups within a rural population. The 
included studies provide scarce information on representativeness, with only two studies 
specifically comparing characteristics of the study sample to the broader eligible population and 
no studies providing comparisons between target delivery sites and actual delivery sites. This lack 
of information regarding participant- and setting-level representativeness severely limits 
conclusions regarding the findings’ generalizability.  
Inconsistent reporting of reach, effectiveness, adoption, and cost data is an important 
finding of this review. When considering the uptake and potential to scale weight loss 
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interventions across a wide variety of rural settings, it is important to understand the proportion of 
the eligible population that will engage, the degree to which the participants are representative of 
the intended audience, the setting-level characteristics, and the cost per participant that achieves 
clinically meaningful weight loss (Estabrooks, Wilson, et al., 2017; Ribisl et al., 2014). To date, 
the literature is clear that there is promise in rural interventions to support weight loss. However, 
when attempting to translate research into practice, information on the representativeness of the 
sample, implementation and ongoing costs, as well as any costs incurred by the participant, is 
critical to support community decision making (Estabrooks, Wilson, et al., 2017). The lack of 
individual- and setting-level representativeness reporting and variability/availability in cost 
reporting limits researchers, practitioners, and policy makers from moving evidence-based, 
effective weight loss programs into clinical and community practice.  
While we are limited in our ability to make cost comparisons across studies, the available 
cost information is encouraging. The costs reported per participant that achieved 10% weight loss 
(Befort et al., 2010) were relatively modest; additionally, per kilogram weight loss (Perri et al., 
2014), and start-up costs (Anderson-Loftin et al., 2005; Davis-Smith et al., 2007) of interventions 
causing significant weight loss were arguably low as well. Furthermore, one study reported a cost 
savings of nearly $4,700 for each successful participant (Schrock, 1998). Rural areas often do not 
have the interdisciplinary resources recommended for comprehensive weight loss interventions 
(Befort, Nazir, et al., 2012; Ely et al., 2009; Ogden et al., 2014). The available data suggest it may 
be feasible to deliver effective weight loss interventions in rural areas that fit within the cost 
constraints of typical delivery organizations (e.g. health departments, health insurers, primary 
care clinics). For example, Perri et al. (Perri et al., 2008) developed a successful weight loss 
intervention for obese rural women delivered via telephone through Cooperative Extension 
Services. Mean weight loss at the end of the 6-month intervention was 10.0kg. Following a 12-
month extended care phase, which compared two intervention groups – telephone counseling and 
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face-to-face counseling – and an educational control, intervention participants regained 
significantly less weight than the comparison group. Additionally, telephone counseling was 
found to be the least expensive intervention mode of delivery.  
When considering the scale-up of evidence-based programs into clinical and community 
practice, there are certain implementation indicators that are valuable in program evaluation or 
organizational decision-making (Harden et al., 2015). Some of these indicators, such as the extent 
to which the protocol was delivered as intended and consistency of implementation across study 
sites, were rarely reported in the studies included in this review. Authors may not have valued the 
reporting of these indicators due to the design and aims of the study (e.g. efficacy trial), or the 
study having only one delivery site. Nevertheless, evaluating the fidelity of intervention delivery 
can influence the effectiveness and the consistency of implementation across multiple study sites, 
both of which are critical to the broader success of a scaled-up intervention. As dissemination and 
implementation scientists begin to move effective programs to scale, measuring implementation 
elements will be essential for the continued improvement and success of those programs. 
This review has limitations that should be considered when interpreting the findings. 
First, there is potential for selection bias as the articles reviewed for inclusion were limited to 
published, English language studies, and were gleaned from a search of four databases. In 
addition, publication bias may have inadvertently inflated our results, due to the inequality of 
publishing between studies with null or negative results and those with positive results. The lack 
of reporting on several reach and implementation indicators limits our ability to draw conclusions 
in these areas. Furthermore, the varied definitions of rural among included studies made it 
difficult to apply one overarching definition without eliminating relevant research. Despite the 
ubiquitous reporting of average weight loss in the included articles, the standard deviation of 
weight loss outcomes was not frequently reported, which limited the number of studies we were 
able to include in the meta-analysis.  
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Despite the study’s weaknesses, this systematic review includes several strengths. To our 
knowledge, this is the first systematic review to assess the impact of weight loss interventions that 
specifically address rural settings. Moreover, this review applied the RE-AIM framework to rural 
weight loss interventions, which allowed for a comprehensive review of each intervention across 
several indicators within the reach, effectiveness, adoption, implementation, and maintenance 
dimensions. This review was rigorously conducted using a systematic search strategy and two 
independent data abstractors per article. Finally, this review provides quantitative and qualitative 
information regarding reporting of RE-AIM indicators as well as intervention outcomes through 
descriptive statistics, meta-analysis, and narrative reporting.  
CONCLUSION 
Rural weight loss interventions appear to be effective in supporting significant and 
clinically meaningful weight loss, but the reach and cost outcomes of interventions delivered to 
rural populations are still difficult to determine. Furthermore, setting-level adoption and 
implementation characteristics are difficult to compare across studies due to lack of reporting or 
differences in how these terms are operationalized. Future research would benefit from consistent 
reporting of sample representativeness, participation rate, start-up and ongoing costs, cost-
effectiveness, and maintenance of effects to inform decision making related to the translation of 
research into typical practice.   
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CHAPTER 2: Examining the Feasibility and 
Characteristics of Realistic Weight Management 
Support for Patients: Focus Groups with Rural, 
Micropolitan, and Metropolitan Primary Care 
Providers 
INTRODUCTION 
The majority of American adults do not meet recommended guidelines for healthy eating or 
physical activity and are overweight or obese (Befort, Nazir, et al., 2012; Ogden et al., 2014). There 
are a number of evidence-based lifestyle weight management interventions that have been effective 
in helping individuals initiate weight loss and maintain a healthy weight (Almeida et al., 2015; 
Donnelly et al., 2003; Nothwehr & Peterson, 2005; Perri et al., 2008, 1984, 1993; Porter et al., 
2019; Rejeski et al., 2011), but few have been systematically and consistently translated into typical 
clinical practice or community services (Akers et al., 2010; Estabrooks & Glasgow, 2006; L. W. 
Green et al., 2009). This translation is especially scarce in rural areas—communities that are 
negatively and disproportionally affected by obesity (Ogden et al., 2014; Perri et al., 1993). 
Primary care practices are often the only available resources to support weight management 
in rural communities (S. M. Phillips et al., 2014) through healthy eating, an active lifestyle. 
Indeed, primary care may provide an opportunity to develop practical and sustainable systems-
based approaches to address obesity (Glasgow et al., 2004, 2003) by 1) leveraging the patient-
provider relationship to support program initiation and retention, 2) engaging organizational 
decision-makers, such as clinic medical directors and office administrators, to improve 
sustainability (Huang et al., 2011), and 3) using the boundaries of the primary care system to 
implement manageable change (Williams & Hummelbrunner, 2010).  Furthermore, individuals 
who use primary care are proportionally more obese than the general public (Befort et al., 2016), 
therefore an intervention targeting this population may reach individuals with the greatest need.  
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The existing literature on evidence-based weight management approaches indicates that these 
programs typically include a high number of contact hours over long periods of time (Porter et al., 
2019), resulting in few sustainable approaches appropriate for primary care. There is limited 
information related to clinical infrastructure and capacity to critically review the extant literature 
on efficacious weight loss strategies, adapt interventions for local implementation, and deliver 
evidence-based weight loss programs within clinical capacity. Furthermore, given the unique 
challenges of weight management in rural communities (e.g. access to healthful food, physical 
activity opportunities, and healthcare resources to support weight management), it is important to 
study what differences exist among clinics serving rural, micropolitan (cities with a population 
<50,000), and metropolitan areas. 
The purpose of this original research was to understand preliminary feasibility of 
implementing an evidence-based weight management intervention through primary care, 
concentrating on factors related to the patient (e.g. patient identification and engagement, weight 
loss initiation and maintenance), clinical adoption (e.g. scalability, clinical uptake), and 
sustainability, all of which are key for the translation of evidence-based interventions into 
practice (Chorpita et al., 2005; Estabrooks & Glasgow, 2006; Leeman, Calancie, Hartman, et al., 
2015; Leeman, Calancie, Kegler, et al., 2015).  Secondary aims were to explore the successes and 
challenges of weight management programming that may already be present in clinics and to 
explore differences among clinics serving rural, micropolitan, and metropolitan areas.  
METHODS 
Ten focus groups were conducted with staff from primary care clinics of the Nebraska 
Practice-Based Research Network (PBRN) between November 2016 and October 2017. Clinic 
managers and/or head physicians of each clinic were contacted initially by the physician leader of 
the PBRN and asked if they and their staff would be willing to participate. We continued to 
recruit clinics to participate until focus group responses reached the point of saturation. All clinics 
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that were asked to participate agreed and reflected approximately two thirds of the clinics in the 
PBRN (i.e., 10 out of 15 clinics). 
The goal was to recruit clinics from diverse geographic locations – rural (<10,000 
people), micropolitan (urban core of at least 10,000, but less than 50,000 people)(OMB, 2010), 
and metropolitan areas (≥50,000 people). Five clinics from rural (n=4) and micropolitan (n=1) 
areas agreed to participate. The remaining five participating clinics were in a metropolitan area 
(468,262 population; U.S. Census Bureau).  
Participants  
 A total of 51 individuals participated in the 10 focus groups, with an average of five 
participants in each focus group (range: 2-12 individuals). Typically, one to two physicians and 
one to two nurses participated at each site. Additional participants included clinic managers, 
chronic care managers, health coaches, financial managers, and other staff. Participants were 
generally long-standing employees (>5 years, on average). Table 2.1 provides an overview of 
participant characteristics.  
Table 2.1: Participant Characteristics  
Titles N % Female 
Mean (SD) years in 
clinical role 
Physician 15 31% 12.0 (10.8) 
Nurse (RN, LPN, Nurse 
manager) 
11 100% 8.6 (7.5) 
Clinic manager, 
Administrator 
9 100% 11.6 (9.9) 
Physician Assistant, 
Nurse Practitioner 
7 100% 8.5 (6.0) 
Other clinic staff 7 89% 7.9 (8.9) 
Health coach, coordinator 2 100% 15 (11.0) 
Total 51 76% 10.4 (9.5) 
Note: Other clinic staff included medical assistants, a phlebotomist, a pharmacist, and behavioral 
health staff.  
 
There were two pediatricians that participated in focus groups. Although the focus of this 
study is on adult primary care patients, we did not exclude the pediatricians given their 
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knowledge of their clinic’s leadership structure, preferences, and general operations. Responses to 
questions related to these areas were included, however any responses detailing specific pediatric 
weight tracking and management activities, or pediatric patient engagement were excluded from 
the analyses. 
Focus Group Structure 
All focus groups were completed at the clinic site, and breakfast or lunch was provided 
for the group by the research team. All focus groups were moderated by a trained research 
assistant; one to two additional members of the research team were also present. Table 2.2 
provides an overview of the semi-structured interview guide and questions aligned with the 
PARIHS framework(Kitson et al., 1998; Stetler et al., 2011). This conceptual framework consists 
of three, interacting elements – evidence, context, and facilitation – that influence the 
implementation of evidence-based practices(Rycroft-Malone, 2004). These elements and their 
sub-elements were used to create prompting questions regarding the feasibility of implementing a 
weight management program through the clinic – including patient screening and referral, 
intervention, clinical adoption, and sustainability. These prompting questions were general and 
did not reference a specific evidence-based program. The interview guide also included 
prompting questions related to current practices – such as weight tracking among adult patients in 
primary care, formal or informal procedures or programs in place to address excess patient 
weight, and weight management programs to which clinics refer their patients – to gain a better 
understanding of local practice information, context, and culture of weight management in 
primary care. The focus groups concluded with a brief presentation of three specific evidence-
based weight management programs that varied in intensity of implementation to discuss 
preferences based on intervention characteristics (see Appendix 2.1). This study was approved by 
the Institutional Review Board at the University of Nebraska Medical Center and informed 
consent was obtained from all participants. 
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Table 2.2. PARIHS framework constructs and example interview guide items. 
EVIDENCE CONTEXT FACILITATION 
   
• Research and 
published guidelines: 
What evidence-base 
will you need to 
consider when using a 
weight loss program 
in an ongoing way at 
your facility? 
• Clinical experience 
and perceptions: 
Right now, in your 
clinic, what kind of 
activities or programs 
do you have in place 
that address excess 
body weight with your 
patients?  
• Patient experiences, 
needs and 
preferences: How 
important do you 
think it is to your 
patients to have 
weight loss programs 
available to them?  
• Local practice 
information: Have 
you come up with any 
solutions to help your 
patients address 
challenges to weight 
loss? 
• Characteristics of the 
targeted EBP: Besides 
scientific evidence, 
what other factors 
need to be considered 
when deciding to 
implement a weight 
loss program?  
• Leadership support:  How 
would the leaders in your 
organization prioritize a 
weight loss intervention 
for your patients?  
 
• Culture: How well would 
addressing obesity at your 
clinic fit with the other 




• Evaluation capabilities: 
Can you tell me how your 
clinic currently tracks 
patient weight or BMI? 
 
  
• Receptivity to the targeted 
innovation/change: If your 
clinic decides to 
implement a more focused 
approach to addressing 
weight loss, what 




• Role of facilitator: If you 
decided to make the weight loss 
program a permanent fixture at 
your facility, who would be the 
person in your clinic to 
champion a program like this?  
 
• Role skills and attributes: What 
are some of the skills a 
facilitator would need to get a 
weight loss program up and 




• Other implementation 
interventions: What kind of 
changes would your 
organization need to make to the 
roles for staff so that a weight 
loss program could fit with the 




 Focus groups were audio recorded and transcribed verbatim, separated into meaning 
units, and assigned a descriptive code by two to three independent coders (Elo & Kyngäs, 2008; 
Graneheim & Lundman, 2004). Once completed, each coding pair/trio met to reconcile any 
coding differences by consensus. Additional coders were consulted if a consensus could not be 
reached. Common meaning units across questions were deductively grouped together by codes 
and a nested hierarchy of meaning units were grouped into themes relevant to the PARIHS 
framework constructs (i.e. context, facilitation, and evidence). 
RESULTS 
Context—Current Practice in Primary Care 
Weight Measurement & Evaluation 
 All focus group participants reported that weight is measured at every patient visit; 
height may or may not be measured if there is a previous measurement already in their medical 
record. All clinics use an electronic medical record (EMR) system for weight tracking; all EMR 
systems automatically calculated patient BMI if the proper measurements are inputted, but the 
EMR systems varied widely in how this information was presented and used during a patient 
visit. Most EMR systems alerted clinic staff if a patient’s BMI was in the obese range or if there 
had been a significant change in weight since the patient’s last visit. This alert could be a change 
in font color, a pop-up window, or an automatically generated email to the provider. Additionally, 
some systems had a BMI quality measure, which included forced entry fields for the provider to 
document whether a high BMI (>29.9) was addressed during that patient visit. Participants 
acknowledged the capabilities of their EMR systems, but responses were inconsistent across 
clinics regarding if and how EMR alerts or quality measures prompted action during a patient 
encounter. However, there was consistency on the issue of “click fatigue,” particularly related to 
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forced pop-ups and check boxes related to weight, BMI, and many other clinical notifications. 
Participants stated that although well intended, the weight/BMI quality measure did not always 
have the intended effect in practice. There were no differences observed among metropolitan, 
micropolitan, and rural clinics regarding weight and BMI tracking, EMR alerts, or “click fatigue”. 
 
Culture of Weight Management Support for Patients 
  Three major themes emerged from discussions regarding current clinical culture 
related to addressing weight management among primary care patients– provider delivered health 
education, medication, and referral to an outside program. No participants reported having a 
formal weight loss program available at their clinic.  
 Provider health education included informal discussions led by the provider during a 
patient visit. Two triggers were identified for these conversations: the visit type and patient 
comorbidities. First, participants mentioned that the reason for the visit dictated whether patient 
weight was addressed, regardless if an EMR prompt was given. Participants stated that patient 
weight was generally addressed only at health maintenance visits or when weight was pertinent to 
the reason for the visit. Similarly, most physicians reported using weight-related comorbidities as 
cues to introduce a discussion about patient weight.  
 When specifically asked if BMI was used in patient discussions about weight, 
physicians reported using BMI in a limited capacity – typically when the patient understood what 
BMI represents, or when it could be used as a “road map” to draw a patient’s attention to their 
weight as a health concern. One physician said, “Sometime I need to use that number to 
help, because people will say ‘My weight is what it is.’ I use that number to help give them sort 
of a road map of where they should be.” (Physician, metropolitan clinic). Most physicians and 
nurses identified limitations of using BMI in lay conversations and therefore used other strategies 
during discussions with patients.    
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 The focus of provider health education discussions generally centered on patient 
eating and physical activity behaviors and goal setting. Some providers used an informal, 
conversational approach to patient goal setting and overcoming barriers, while others used a 
formal goal setting tool that is built into the EMR system, which, in some cases, could be 
viewable and editable by the patient. In rare cases, physician-initiated goal setting prompted 
further action by clinical staff such as a health coach or care coordinator.  
 Many participants also described how physician’s assistants, nurses, health coaches, 
nutritionists, diabetes educator, or other clinic staff talked with patients about their health 
behaviors and how those behaviors affect weight. These interactions happened during the patient 
visit with the primary care physician or were scheduled for a follow-up appointment with the 
specific staff member. Most focus groups also reported they had referred their patients to an 
external dietician. In micropolitan and rural clinics, these dieticians were employed by local 
grocery stores, while metropolitan clinics reported they had referred patients to a nutritionist or 
dietician employed by the clinic or their parent healthcare organization. All focus group 
participants expressed frustrations with the dietician referral process, in that it was nearly 
impossible to monitor patient progress after the referral is made; there was no follow-up 
communication between the providers and nutritionists. Metropolitan clinic participants 
mentioned that their nutritionists/dieticians were often covering multiple clinics/organizations at a 
time, which made it difficult to schedule patients. One participant said that their nutritionist was 
the “highest to have a no-show” out of all the providers at that clinic, “probably because she’s 
(nutritionist) forced to schedule [appointments] so far out.” (Staffer, metropolitan clinic) 
 Prescription weight loss medication and referral to bariatric surgery were reported by 
participants as additional methods to treat overweight/obesity among primary care patients. 
Providers rarely used medication as monotherapy, but all providers in focus groups reported 
prescribing weight loss medication to some degree, primarily after a patient requested it. 
Participants reported short-term success of weight loss medication among highly motivated 
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patients, but primary care staff reported scarce long-terms success and showed little enthusiasm 
for weight loss medication due to unrealistic patient expectations. Participants reported long-term 
success among patients that are referred for bariatric surgery but noted this was only a small 
proportion of their patients. There were no differences observed in responses from metropolitan, 
micropolitan, and rural clinic focus group participants regarding provider health education 
prompts and content, care coordinator/health coach presence, or for weight loss medication use or 
surgery referral. 
 Finally, primary care staff utilized external weight loss resources when available, such 
as referring patients to local dieticians, healthy living or nutrition programs delivered through 
local YMCAs or medical centers, referring to commercial programs, such as Weight Watchers, 
and suggesting local physical activity resources. The availability and therefore number of patient 
referrals to external resources was dependent upon the location of the clinic. Staff at primary care 
clinics in metropolitan and micropolitan areas cited many more community resources available to 
assist patients with weight loss than staff at clinics in rural areas. Clinics in smaller communities 
cited distance and transportation as major barriers to connecting patients with resources for 
weight loss. Like the sentiments expressed about referring patients to an external nutritionist, all 
focus group participants reported a lack of follow-up or monitoring of patient progress after they 
are referred to an external weight loss resource.  
 
Leadership Support for Patient Weight Management  
 Focus group participants routinely reported present, though nonspecific support from 
clinic leadership for addressing patient weight – staff were encouraged to talk to patients about 
weight, but there were no specific directives given from clinic leadership. In terms of adopting a 
new process or program for addressing patient weight in clinic, responses were positive; 
participants acknowledged the logistical challenges that would need to be addressed first, but 
overall reported there would be leadership support for providing patient weight management 
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options in clinic. Participants also raised the concern that while clinic leadership may vocalize 
support for patient weight management efforts, funding such efforts may be a challenge. When 
asked if clinic leadership would support physicians referring patients to a weight management 
program, one participant said, “I’m sure the answer would be yes to that, but whether or not the 
funding would follow that, that’s the question.” (Staffer, metropolitan clinic) Differences 
emerged between micropolitan/rural clinics and metropolitan clinics regarding program adoption. 
The rural clinics – many of which were single-standing clinics – reported having more freedom to 
adopt new programs and practices compared to metropolitan clinics – all of which were governed 
by large healthcare organizations.  
 
Facilitation—Feasibility of Implementing a Weight Management Program through Primary Care  
 While all participants agreed a weight management program connected to primary 
care would be beneficial, significant concerns were raised regarding program implementation at 
the clinic. Many agreed that having an on-site program would be convenient for patients and has 
the potential to be successful, however facilities, staff availability, and costs were mentioned as 
major implementation and facilitation challenges. Clinics from all areas expressed the need to 
weigh clinical capacity for implementation with the potential patient and clinical benefits before 
deciding to adopt a weight management program. 
 When prompted to consider the feasibility of an external weight loss program, to 
which clinics could refer their patients and follow-up on their progress throughout the program, 
participants were more enthusiastic and positive with their responses. Participants reported that it 
would certainly be possible to identify patients and refer them to an externally delivered program, 
likely through an EMR query of high weight or BMI, but noted a patient’s personal barriers (e.g. 
motivation, prioritization of weight management) as the biggest hurdle to potential success. 
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Discussions naturally moved from the ease of an EMR query to the challenge of gauging a 
patient’s motivation to participate. 
 Potential challenges were raised for external programs as well, with program cost – 
particularly insurance coverage – being a primary concern. Staff time for patient identification, 
referral, and follow-up was also raised as a potential challenge, however it was generally 
recognized as a more feasible option than the clinic adopting and implementing a program in-
house.  
 When asked who would be responsible for championing a program should their clinic 
decide to make a weight management program a permanent offering at their facility – either 
internally or externally – there was no consensus among clinics. Physicians, nurses, dieticians, 
nutritionists, healthcare coordinators, and health coaches were all named as potential program 
champions. Some participants suggested the idea of co-champions, and two participants from 
different clinics suggested sharing the responsibilities of program facilitation among all clinical 
staff, not a single champion. Most participants mentioned the importance of having buy-in from 
all clinical staff for program implementation and sustainability to be successful.  
 
Evidence – Experience, Needs, and Preferences for Weight Management Options in Primary Care 
Clinical Experience and Perceptions  
 All participants reported very few of their patients have asked about the availability of 
lifestyle weight loss programs. However, there was a consensus that both clinical staff and 
patients would appreciate having a weight loss program available. A theme of patient 
accountability emerged from most focus groups. Participants mentioned the need for a program 
that will keep patients accountable, such as in-person, telephone, or digital counseling support. 
 
Local Practice Information & Patient Experience, Needs, and Preferences 
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 Many providers described their individual approaches to address patient weight during 
a clinic visit, as reported under Context above, but acknowledged that consistency in the form of 
a referral program may be beneficial. Furthermore, participants believed their patients would have 
an interest in a lifestyle weight management program, if it were available. Focus group 
participants reported that patients’ expectations regarding weight loss, and patients’ perception of 
obesity, was often misguided and may be a barrier to their participation in a weight management 
program. Additional barriers such as the food environment, transportation, and telephone/internet 
access were cited. These barriers were mentioned by focus group participants from rural, 
micropolitan, and metropolitan clinics. Notably, the issue of the food environment was rooted in 
cost when discussed at the metropolitan clinics [“You walk down the (grocery store) aisle and 
there’s a big thing of cheese balls…And it’s 5 bucks! Whereas one red pepper is 2 dollars.” 
(Physician, metropolitan clinic)] yet rooted in access for the rural clinics [“It’s just like, what can 
you get at McDonalds? What can you get at Taco Bell? What can you get when you go to a ball 
game? Or what can you pack ahead of time?” (Nurse, rural clinic)] Additionally, a potential 
barrier to participation unique to rural focus group participants was patients’ work schedule due 
to the high proportion of shift workers in rural areas.  
 
Characteristics of the Targeted Evidence-Based Program 
 Participants expressed several concerns related to program characteristics, such as 
cost, access, clinical incentive, program content, and program efficacy. Nearly all participants 
were excited at the idea of being able to follow a patient’s progress through a program that was 
delivered outside of the clinic. Generally, participants reported that receiving, reviewing, and 
storing external documents was routine, so having a program that could provide feedback to the 
clinic on patient progress was desired and may fit easily into their current operations.  
 As previously mentioned, cost was a concern raised by all clinical focus groups – 
clinical costs and any costs incurred by patients would need to be known before a clinic would 
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agree to adopt a new weight management program. In addition to cost, primary care staff listed a 
number of things they would like to know about a weight loss program before they would refer 
their patients to it, mainly: program efficacy, number and frequency of program interactions, 
availability of program offerings, if it is individual- or group-based, how the program would 
communicate back to the providers/clinic, program credibility, if the program includes 
supplements or products, program objectives, type and content of education provided, and patient 










Table 2.3: Summary of selected quotes and key takeaways organized by PARIHS constructs. 
Theme     Selected Quotes Key takeaways  




“The EMR has several different ways to track 
[weight] all the time.” (Physician, metropolitan 
clinic). 
 
And for those that have high BMIs, when you click 
on the quality measures, it says, ‘elevated BMI’ 
and you have to document - did you have a 
discussion with the patient about weight, and that 
sort of thing. So, you have to do that, I think, once 
a year. It’s new so we’re not sure. I just know if I 
hit that button and it says, ‘has it been 
addressed?’ then I have to address it.” 
(Physician, metropolitan clinic). 
 
“The problem with the goal-based system is that it 
has to be addressed theoretically by the provider 
at the visit. So, all we are doing is adding more 
things for me to do during the visit. I’m going to 
do it the same way that I’ve always done it. I 
don’t have more time in my day, and you just gave 
me more to do.” (Physician, metropolitan clinic). 
All clinics track 
weight and BMI in 
some capacity 
 
EMR capacity to 
nudge providers to 
action due to elevated 
BMI varies greatly 
 
EMR alerts due to 
elevated BMI may 
lead to “click fatigue” 
and lack of action 
 
Provider time to 
address elevated BMI 
is limited 
 
 Culture – 
Weight 
management 
for patients  
“[I will discuss weight] with someone who has 
comorbidities and obviously, you have diabetes, 
hypertension, you have a heart problem, 
something you can link [to weight].” (Physician, 
rural clinic) 
 
So, I'll use my diabetic population right off the 
bat. So somebody who is diabetic, hypertensive, 
and especially the one thing I always look for - 
that have osteoarthritis symptoms…so when you 
see a few things going together, and it's one of 
those things like hey, okay, you just complained to 
me about your chronic knee pain, you're a 
hypertensive diabetic and your BMI is 32. Well I 
start building that whole picture…and try to point 
out to the patient, your weight could have a lot to 
do with your knee, I guarantee it has a lot to do 
with you insulin resistance, it has a ton to do with 
your hypertension… [We talk] about what their 
goals should be for aerobic exercise … I try to 
always mention strategies, whether it be portion 
control or for some people talking with them 
about their vices a little bit, and to me it's always 
about trying to figure out … what's the driver 
behind their weight problems. Is it inactivity? Is it 
caloric intake? Is it a combination of both? Is it 




used by provider to 
discuss weight  
 
Provider use of goal 
setting varies across 
clinics; patient access 
to goals varies 
 
Providers have little 
enthusiasm for 
prescribing weight 
loss medication – 





other chronic medical conditions? (Physician, 
metropolitan clinic) 
 
“I’ll go in and start to discuss with them what 
they’d like to change, what their goals would be. I 
make my note. Then she [health coach] follows-up 
with that. She has time to give them a call, have 
them come back in, do another weight, check on 
their [goals], basically lets them know that we’re 
still here for them and that they can follow-up 
with us. That does help.” (Physician, rural clinic) 
 
“I always ask about [patient’s] goals. Ask their 
motivation…if they have any intention of doing 
anything to lose weight” (Nurse, micropolitan 
clinic)  
 
“The providers will be doing the majority of 
putting those goals in [the EMR], but (the goals) 
have to be also set by the patient. That’s where 
the care coordination will be important in 
identifying the action that they can take based on 
the goals that the patient sets.” (Health 
coordinator, metropolitan clinic) 
 
[Weight loss medication] an adjunct. My rule is, 
other than the blood pressure and heart rate have 
to be fine, and if they want it they have to be 
exercising and eating healthy. It's not a substitute 
for doing the things that we ask them to do, but 
it's an adjunct. (Physician, rural clinic) 
 
Maybe 50% of [patients] stick with it (weight loss 
mediation) long-term. (Health coordinator, 
metropolitan clinic) When they realize that the pill 
isn’t going to be magic, they didn’t lose their 20 
pounds the first month, [they stop taking the 
medication]. (Health coach, metropolitan clinic) 
When they go off of it and they haven’t made the 
lifestyle changes, they gain it all back. (Health 





“In terms of tracking (weight), there is no other 
reports run on the routine basis. Providers are 
just encouraged to address it at every visit…but 
there is no formal way.” (Physician, metropolitan 
clinic)  
 
“It’s not required (that we have patient weight 
discussions), but we’re highly encouraged to do 
it.” (Physician, metropolitan clinic) 
 
Providers encouraged 
to discuss weight 
with patients, though 
there is no formal 




“I think there would be pretty minimal issues…If 
there was a good, well-thought-out plan as to how 
it (weight loss program) would be implemented 
into the EHR system and the workflow.” 
(Physician, metropolitan clinic) 
Facilitation   






primary care  
“The big factor going forward is going to be how 
people get reimbursed because obviously [clinic 
staff] can’t be taking out large chunks of their day 
and not get paid for it.” (Nurse, micropolitan 
clinic) 
 
“We don’t have the extra manpower sitting 
around to do it,” (Nurse, metropolitan clinic) 
 
“[Prioritization of a new weight management 
program] would fall to the very bottom. We’re 
just trying to keep up with what’s required on a 
daily basis. So, to add another program would be 
a stress.” (Staffer, metropolitan clinic) 
 
“I think we have to look at things that have value 
and things that we can do. We’re doing a lot of 
things. So, that's why there's some hesitation here. 
Do we have the capacity to do that?” (Physician, 
rural clinic) 
 
“Maybe if they attempted previously (to lose 
weight), use Weight Watchers, some sort of 
exercise, if they have attempted before.” 
(Physician, micropolitan clinic) 
 
“[Insurance coverage] is my only fear of a 
separate entity program,” (Physician, rural 
clinic) 
Clinics would need to 
weigh the value of a 
new program and 





about their capacity 













“If we had the support to do it. I think all of us 
would like to offer additional support for weight 
loss to all our patients. It’s just finding the 
personnel or the time to do that. Or the right 
program.” (Staffer, metropolitan clinic) 
 
“It’s the accountability. If you have somebody to 
keep you accountable, then you’ll be successful.” 
(Physician, metropolitan clinic) 
Primary care staff 
agree patients would 
appreciate having a 
weight loss program 
available 
 




 Local practice 
information 
“...definitely they (patients) would appreciate 
having something, a program in place that they 
could get some education, and some exercise. And 
more consistency across the board because 
Consistency with a 
referral program 




everybody (providers) does things differently. 
Everybody has different tips you know.” 





“…(patients) don’t want to acknowledge that they 
are overweight but as soon as you mention obesity 
and weight loss it’s like that wall shoots up and 
they just get defensive, like ‘no, no I’m not obese, 
I don’t know why you’re saying that,’” (Nurse, 
rural clinic) 
 
“There are also a lot of people that don’t see their 
weight as a problem,” (Staffer, metropolitan 
clinic) 
 
“It’s very typical in the community to work ten-, 
twelve-hour shifts, like I said, five, six, seven days 
a week.” (Physician, rural clinic) “Sixty hours 
per week is pretty normal in this town.” 
(Physician, rural clinic) “So by the time you get 
home, and you want time for your family, and you 
want time to rest, there’s really not a lot of other 
time that you really want to spend doing this type 
of activity.” (Physician, rural clinic) 
Individual patient 
barriers including 
perception of weight, 




access may hinder 
patient participation 
in a weight 
management program 
 Characteristics 
of the targeted 
evidence-
based practice  
“… if we would refer, the communication back 
how the patient is doing, that would be huge. That 
would be huge to make it successful. At least in 
the 20-minute slots we could say ‘Hey, we heard 
you were doing great. Keep up the great work. 
We’ll keep following along.’ I think that could 
help it be really successful.” (Nurse, metropolitan 
clinic) 
 
“I think so much of it is patient dependent. I think 
the home program would be good for someone 
who doesn’t have transportation. But I also think 
there’s a lot gained from a group program.” 
(Staffer, metropolitan clinic)  
 
“[the program] would have to be individual-
based.” (Business manager, rural clinic) 
Preferred 
characteristics of a 
weight management 
program included 
patient and provider 






would influence a 














Comparison of Three Evidence-Based Interventions 
Participants reviewed three evidence-based programs (see Appendix 2-1) and were asked 
to consider which program might fit best with their clinic. The first program, Calcium Weighs-In 
(Wyatt et al., 2008), was well liked for its simplicity, perceived ease of implementation, and short 
duration, which participants initially felt would contribute to a greater interest from the patients. 
However, the focus on diet and provision of daily meals led participants to raise concerns about 
how easy the program would be to test out, potential effectiveness among their patients, and 
associated costs. The second program, TOURS(Perri et al., 2008), was favored for its evidence of 
weight loss but was thought to be the least feasible to implement through primary care and the 
least likely to be successful due to the number of in-person sessions. “I just don't see the longer 
programs and the more expensive programs working at all” (Staffer, rural clinic) summarized one 
participant. Finally, while participants had both positive and negative comments about each 
program, they responded most favorably to the third program – diaBEAT-it!(Almeida et al., 
2014) – “I think the diaBEAT-it! one would be much more applicable and feasible from a 
population standpoint.” (Physician, metropolitan clinic) Other positive remarks about diaBEAT-
it! included its potential for high reach because it is delivered via DVD and automated telephone 
calls. Some participants expressed concern that the advantages of a digitally delivered program 
might come at the price of participant engagement. Statements such as, “It’s too easy to ignore” 
(Physician, rural clinic) and, “I don’t know that people would answer the phone calls” (Nurse, 
rural clinic) demonstrated these concerns.  
DISCUSSION 
This study used a qualitative analysis to explore the feasibility of implementing an 
evidence-based weight management intervention through primary care practice, the experiences 
of primary care providers and staff with ongoing weight loss programs, and potential differences 
among clinics serving rural, micropolitan, and metropolitan areas. By using the PARIHS 
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framework, we elucidated a number of potentially generalizable themes regarding feasibility of 
implementation nested within clinical context, facilitation opportunities, and perceptions of 
weight loss intervention evidence. Across the clinics that were included in the sample, there were 
no formal weight management programs offered through the clinics—and no reports of regional 
programs in other primary care settings. Still, the focus group data included a strong interest in 
having evidence-based weight management interventions available to patients. However, this 
interest was tempered by reports of challenges with resource availability and organizational 
supports to initiate a program.  
Focus group perceptions on the current scientific evidence and guidelines for weight loss 
aligned with the existing literature related to lifestyle interventions (Porter et al., 2019). However, 
there was concern that the cost of these interventions would make it difficult for their patients to 
afford. Indeed, a recent study in the UK, when comparing patient referral to a covered weight loss 
program versus an out of pocket cost to the patient, the later resulted in nearly no patient 
attendance (Tudor, Jebb, Manoharan, & Aveyard, 2020). Evidence perceptions related to weight 
loss medications were not positive among focus group participants. Again, the issue was not a 
concern about efficacy data (Khera et al., 2016). In this case, the skepticism was based in the 
perception that patients held unrealistic expectations of weight loss medications and, if those 
expectations were not met, it could result in a lack of patient adherence and sustainability.  These 
findings reinforce the PARHS hypothesis that considerations of evidence are multi-component—
including scientific, person experience, and patient responsiveness components (Rycroft-Malone, 
2004). 
How individuals perceive different characteristics of a program contribute to the decision 
to adopt and engage with the program (Rogers, 2003). It was clear that primary care staff 
perceived a referral program as compatible with the mission and structure of their organization, 
not too complex, and easily trialable – all characteristics that are hypothesized to increase 
adoption of an innovation (Rogers, 2003). A referral program was attractive for reasons of lack of 
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time during patient visits and competing clinical demands (higher compatibility, lower 
complexity), which was reinforced by participants’ preference for the diaBEAT-it! program 
among the three evidence-based programs presented. Preference for the dia-BEAT-it! program 
was largely due to the ease of referral and feedback on patient progress (lower complexity, high 
trialability). When considering evaluation capabilities, across all clinic types, there was consistent 
infrastructure support to help identify patients that could benefit from an evidence-based weight 
loss intervention (e.g., weight tracked regularly and automated BMI reports). This infrastructure 
provides opportunities to both identify patients that could benefit from a weight loss intervention 
and evaluate the potential effectiveness of weight loss strategies implemented through the clinic. 
However, there is also an interplay between this infrastructure and clinical culture to address 
obesity in that regular prompts to encourage provider interactions about weight were described as 
click fatigue rather than a tool to better help provide weight management care. This is similar to 
research documenting the issue with the available activities and prompts for primary care 
providers—it is seen as white noise rather than a cue to action based on the wide range of 
prompts that can be triggered based on obesity, especially with those that have multiple 
comorbidities (EW & Grove D, 2016). 
Within a systems-based approach to implementation, primary care practices have the 
structure to provide practical and sustainable systems-based approaches to address weight 
management (Glasgow et al., 2004, 2003) through clearly defined clinical roles and an organized 
population to target. Interestingly, there was no consensus on who would have the responsibility 
of program facilitation should a clinic choose to adopt a weight management program. Our 
findings suggest a variety of individuals, or multiple individuals, within primary care could serve 
as program champions, acknowledging the need for all staff to support the program in order for it 
to be successful. Most likely, individual skills and attributes would determine who serves as a 
program facilitator as opposed to clinical role.  
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There was a high degree of variability in the services offered among the clinics (e.g. 
health coaching, nutritionist or dietician consultation) however the reach and effectiveness of 
these services are questionable due to concern for program cost and affordability, inconsistent 
referral, and lack of patient tracking and follow-up. Primary care staff acknowledged this 
shortcoming and expressed desire for better methods of patient tracking, particularly when 
considering implementing a new weight management program through their clinics. A referral 
program was attractive for reasons of lack of time during patient visits and competing clinical 
demands. This is consistent with the literature on clinical capacity to search for evidence-based 
information and implementing new practices/programs(McKenna, Ashton, & Keeney, 2004). 
There were some differences observed among responses from metropolitan and micropolitan and 
rural clinics. Notably, there were no differences among responses related to weight and BMI 
tracking, EMR capability to identify patients for a weight loss program, prompts and content of 
provider health education, weight loss medication prescription, and most of the individual patient 
barriers to weight loss or participation in a weight loss program. However, participants’ 
perceptions of the root of many individual patient barriers appeared to differ among rural and 
micropolitan (access, work schedule), and metropolitan patients (cost). Consistent with the 
literature(Perri et al., 1984; Porter et al., 2019), clinical staff from metropolitan clinics reported 
more community resources available for weight management compared to micropolitan or rural 
area clinics. These findings have significant implications for the potential implementation of 
weight management programs through primary care. While referral to commercial programs have 
shown success(Jebb et al., 2011), clinic staff, implementation researchers, and/or interventionists 
need to carefully consider the target audience and community context when selecting a program.  
Establishing partnerships between primary care clinics and local community 
organizations has great potential to improve program reach, implementation, and sustainability, 
and may also help distribute the cost of implementing an evidence-based weight management 
program in a successful and sustainable way(Ackermann, Finch, Brizendine, Zhou, & Marrero, 
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2008; Ackermann & Marrero, 2007). However, cost is consistently cited as a barrier to 
implementing interventions into clinical or community settings and was reinforced by our 
findings. Program costs, reimbursement concerns, and staffing costs related to time spent 
identifying and recruiting patients and implementing program activities are proximal barriers to 
adoption and implementation decisions. Low cost, tech-supported interventions provide a simple 
referral pathway for primary care practitioners and could help resolve these issues; specifically, it 
would alleviate the cost burden for clinics and participants. This does not, however, resolve the 
providers interest in having regular updates on patient performance in the program. Future work 
could focus on how best to integrate participant data within the health record.  
There are limitations to this study that should be considered when interpreting the results. 
Like most focus groups, social desirability may have influenced participant responses if they 
wished to present a more positive impression to their coworkers and/or the research team. 
Additionally, focus groups varied greatly in number of participants – responses from those clinics 
that had fewer attendees may not have captured the full context, facilitation, and evidence 
elements at that clinic. The current study also has several strengths and adds to the contextual 
body of knowledge of weight management approaches in primary care and has several strengths. 
First, we used a rigorous data collection and analysis methodology – all focus groups were led by 
the same member of the research team, were audio recorded, transcribed, and coded by at least 
two independent coders. Second, we included in our analysis the similarities and differences 
among rural, micropolitan, and metropolitan clinical responses. Population density significantly 
impacts clinical context and should be considered when implementing weight management 
approaches (Stetler et al., 2011).  
 Findings from this research, in concert with the literature, have practical implications for 
clinical practice and research, particularly regarding sustainability of interventions delivered 
through primary care. Facilitation of an evidence-based intervention delivered through primary 
care appears to rely heavily on buy-in from clinical staff and may be improved by instituting co-
54 
 
champions at the clinic to facilitate implementation strategies. Establishing co-champions may 
also address the expressed desire for program implementers to give feedback to the providers 
with an integrated research-practice partnership model(Estabrooks et al., 2019), and address 
considerations related to the sustainability of interventions delivered through primary care.  
Primary care clinics are interested in weight management solutions for their patients and would 
prefer an evidence-based program to which they could refer patients, receive feedback on patient 





CHAPTER 3: Reach and Associated Costs of a Type III 
Hybrid Effectiveness-Dissemination Weight Loss Trial 
Among Rural Primary Care Patients 
INTRODUCTION 
Obesity is a pressing health concern nationwide – particularly in small rural communities. 
Rural residents are more obese, on average, than their urban counterparts (Befort, Nazir, et al., 
2012) and often have no or limited access to obesity prevention and treatment programming 
(Befort, Nazir, et al., 2012; C. D. Phillips & McLeroy, 2004). Furthermore, individuals who use 
primary care are proportionally more obese than the general public (Befort et al., 2016), 
highlighting rural primary care patients as a high-need population regarding weight management. 
Often, primary care providers are the only resource to support healthful eating, physical activity, 
and weight management in rural communities (Krist et al., 2014). Primary care systems may offer 
a practical and sustainable venue of implementing evidence-based weight management 
interventions; however, little is known about how rural primary care physicians can pragmatically 
refer and enroll a large and representative group of individuals into an evidence-based weight 
management program.  
A challenge for weight management interventions is ensuring not only that an intervention is 
effective, but that it has the potential to reach populations at risk that could most benefit 
(Estabrooks, You, et al., 2017). Factors beyond program effectiveness and total sample size, such 
as proportional yield from those recruited and sample representativeness, are important indicators 
of an intervention’s impact (Glasgow, Nelson, et al., 2006). Understanding how best to engage 
patients and maximize the reach of an evidence-based weight management intervention is 
important for scale-up efforts, for preventing under-representation of populations experiencing 
disparities in research and in health care, and for physicians to improve their standard of care 
(Estabrooks et al., 2019).   
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Few studies provide a comprehensive report on the methods used to recruit participants, and 
even fewer report on the representativeness of the sample when compared to the target population 
(Lam et al., 2016; Porter et al., 2019). In a systematic review of rural weight loss interventions, 
only 2 of 53 studies compared the demographic characteristics of the intervention sample to those 
of the target population (Porter et al., 2019). In a 2016 systematic review of recruitment strategies 
for young adult weight gain prevention interventions, 23 of 25 studies were reported to have 
insufficiently described the recruitment process (Lam et al., 2016). Still, when drawing more 
broadly from the behavioral intervention literature, a number of examples of both active and 
passive recruitment strategies can be found (Foster et al., 2011; Ives et al., 1992; Lam et al., 2016; 
Linnan et al., 2002; Raynor et al., 2009). Active recruitment strategies – those with direct 
interaction with potential participants, such as outreach telephone calls – appear to yield a lower 
absolute number of participants, but a higher proportion of those exposed to recruitment strategies 
when compared to passive recruitment strategies (i.e. those without direct interaction with 
potential participants, such as flyers or targeted mailings) (Estabrooks, You, et al., 2017). 
However, active recruitment strategies yield a more representative sample than passive 
recruitment strategies (Lee et al., 1997; Linnan et al., 2002; UyBico et al., 2007).  
The purpose of this dissemination research study was to examine the utility and cost of 
different physician referral and engagement processes for improving reach (i.e., number, 
proportion, and representativeness of participants) for a rural, evidence-based, technology-
delivered weight management program with counseling support. Our design is based on feedback 
gathered from prior qualitative work (Porter et al., 2018) — that is, an expressed clinical interest 
in testing the relative reach of engaging patients at the point of care during a well or chronic care 
visit, or proactively reaching out to patients using a population health management approach 
facilitated by an electronic health record.  
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We also draw from the literature on passive versus active follow-up strategies for 
recruitment, which suggest that active follow-up strategies result in a more representative sample 
of participants than passive strategies (i.e., those that rely on patients to respond to media or letter 
approaches to recruitment) (Estabrooks, You, et al., 2017). We used the RE-AIM framework to 
guide our assessment of reach (Glasgow et al., 1999) and hypothesized that the active recruitment 
strategies would yield a more representative sample than passive recruitment strategies. We also 
hypothesized that point-of-care referrals, compared to the population health registry-derived letter 




Prior to this pilot trial, we conducted focus groups with primary care staff employed at 
rural primary care clinics regarding the feasibility of implementing a weight loss program through 
primary care. Overwhelmingly, primary care staff agreed a program to which physicians and 
nurses could refer eligible patients, and track their progress throughout, was more favorable than 
a program that would require physician- or nurse-led delivery (Porter et al., 2018). We then 
assembled primary care physicians, staff, and obesity treatment experts from the Great Plains 
Practice Based Research Network (PBRN) to engage in a participatory selection process 
(Estabrooks et al., 2011) to identify and, if necessary, adapt an evidence-based intervention to 
pilot test through a rural primary care clinic. Over the course of a day-long meeting, members of 
the research team presented three evidence-based interventions to the group. The interventions 
presented were selected from a systemic review of rural weight loss interventions (Porter et al., 
2019) for their evidence of on potential for effectiveness, weight loss maintenance, program 
reach, and alignment with the desires of rural primary care staff; the three interventions varied by 
medium of delivery (Almeida et al., 2015; Perri et al., 2008; Yeary et al., 2015). Program 
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information, materials, and outcomes regarding RE-AIM indicators from the selected 
interventions were shared with attendees. All attendees individually, then in small groups, rated 
each intervention on a 5-point Likert scale across 19-items pertaining to individual characteristics 
(e.g., the program has strategies that will help participants stick with their goals), adoptability 
(e.g., the program fits well with what we do in our healthcare system), and perceived ease of 
implementation and adoption by the primary care and patient population (e.g., with enough 
training this program could be used in all rural primary care clinics), as well as 12-items adapted 
from the Organizational Readiness to Change Assessment (Helfrich et al., 2009). Attendees were 
instructed to evaluate and rate each intervention based on appropriateness for the intended 
audience (i.e. obese primary care adults living in rural communities), likelihood to help 
individuals reduce their weight, reach a large number of individuals, and could be adopted, 
implemented, and sustained in the primary care settings once grant funding is complete. 
Ultimately, a digitally delivered intervention was selected by the group for local testing and it was 
agreed that testing potential recruitment strategies was a priority over testing the relative 
effectiveness of the different weight loss programs.  
Study Design 
The study design used the hybrid methodologies described by Curran and colleagues 
(Curran et al., 2012), but focuses on systems-based approaches to improve dissemination at the 
participant level rather than implementation. As such, we classified this trial as a Hybrid Type III 
effectiveness-dissemination trial. This allowed us to test the utility of different dissemination 
strategies to increase program reach as a primary outcome while concurrently gathering 
information on intervention effectiveness (Curran et al., 2012). We partnered with a rural primary 
care clinic to implement an evidence-based, digitally delivered weight loss program. Five rural 
primary-care physicians at a single clinic were randomly assigned to a sequence of four referral 
strategies over a span of 16 weeks: point of care (POC) referral with active telephone follow-up 
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(ATF); POC referral, no ATF; a population health registry-derived letter referral with ATF; and 
letter referral, no ATF.  
Dissemination Strategies: Referral Methods  
Referral strategies varied by POC versus a population health electronic health record 
(EHR)-derived letter referral, and ATF vs no telephone follow-up. For POC referral, physicians 
were instructed to refer any adult patient to an evidence-based weight loss program with diet and 
physical activity counseling based on having 1) a BMI≥25 kg/m2, 2) no contraindications to 
participation, and 3) were visiting the clinic for a chronic care or well visit. In the population 
health approach, a clinic administrator pulled a list of patients from the electronic health record 
system with BMI ≥25 who visited the clinic in the previous two weeks. Each physician reviewed 
this list and removed any patients with contraindications to participation in the evidence-based 
weight loss program. The remaining patients were mailed a personalized invitation letter to 
participate in the weight loss intervention that was signed by their physician.  
For ATF, the referred patient was informed that they would be contacted by a member of 
the research team to determine if they would like to participate in the program (an opt-out 
telephone number was also provided). In conditions without ATF, the referred patient was 
provided a telephone number to call if they were interested in discussing participation in the 
program.  
Due to available funding we limited enrollment to 100 participants, and therefore limited 
the maximum number of referrals to 991. We estimated the number of referrals needed for each 
strategy (485 potential letter referrals, 506 POC referrals) that would yield our target enrollment 
of 100 participants based on prior work (Almeida et al., 2020, 2014). Each physician (n=5) was 
randomly assigned a sequence of the four referral strategies, shifting strategies every two weeks 
(Table 3.1). Over the course of 16 weeks, physician used each of the four referral strategies twice. 
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Randomizing each physician’s referral strategy sequence was done to prevent any order effect on 
the yield of patients per referral strategy.  
Table 3.1: Randomization sequence of referral strategy by physician. 
 Physician A Physician B Physician C Physician D Physician E 
Weeks 1-2 L POC+ POC L+ POC+ 
Weeks 3-4 POC+ POC L+ L L+ 
Weeks 5-6 L+ L+ L POC L 
Weeks 7-8 POC L POC+ POC+ POC 
Weeks 9-10 L+ POC+ L+ POC L 
Weeks 11-12 L POC POC+ L L+ 
Weeks 13-14 POC+ L+ L L+ POC 
Weeks 15-16 POC L POC POC+ POC+ 
Note: L, letter referral, without active telephone follow-up; L+, letter referral with active 
telephone follow-up; POC, point of care referral without active telephone follow-up; POC+, point 
of care referral with active telephone follow-up. 
 
Enrollment 
All referred and interested patients were required to undergo a brief telephone screening 
with a member of the research team and, if eligible, were given instructions over the phone and 
via email on how to complete online program enrollment. Additionally, all interested and eligible 
patients were scheduled for an in-person enrollment visit with a member of the research team, at 
their primary care clinic, where they were given intervention program materials, provided with 
tips on how to stay engaged with the program, and completed the online program enrollment (if 
not already complete). Patient consent to participate in the weight loss program was obtained 
during the online enrollment process. Patients were given the opportunity to raise questions prior 
to consent and during the in-person enrollment visit.  
Evidence-Based Weight Loss Program  
All referred patients were offered a 12-month, digitally delivered, evidence-based weight 
management program free of charge. The program featured a social cognitive theory-based 
curriculum with counseling support delivered through daily emails and text messages. Program 
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features also included daily meals plans and physical activity recommendations (Estabrooks, 
Wilson, et al., 2017). Additionally, modest financial incentives were offered with the intent to 
increase program reach and retention (Almeida et al., 2015). Incentives were offered to 
participants who lost a minimum of 5% of initial body weight ($15/quarter reward) graded up to a 
maximum of 30% body weight reduction ($150/quarter reward). Program participants were 
provided a Bluetooth-enabled home scale (Smart Scale®), which connected to the program 
smartphone app that was installed on their smartphones during the enrollment visit. Participants 
were instructed to record their weight using this scale no less than once per quarter. The program 
also featured a website where participants could receive feedback on their weigh-ins, take health 
quizzes, and self-assess their progress regarding healthy eating, physical activity, and weight loss. 
Data on weight loss are presented in Chapter 4. 
Data Analysis 
Program reach was measured by the proportion of individuals that were (1) referred, (2) 
screened, and (3) enrolled, and was compared across referral strategies relative to the number of 
eligible patients that visited the clinic during the recruitment period. Representativeness of the 
enrolled sample was assessed relative to the demographic characteristics of the region, as 
measured by the U.S. Census (United States Census Bureau, 2011). We used chi-squared tests to 
examine the group differences in terms of screening and participation rates among referral 
strategies. Furthermore, two-sample tests of proportion were used to determine whether screening 
and participation rates differed according to (1) ATF vs. no ATF, and (2) POC vs. Letter. We 
applied a one-sample test of proportion (in the case of comparing proportions) or one-sample t 
tests to examine representativeness for demographic characteristics by referral strategies 
compared to census data. We further conducted the group comparison using one-way ANOVA 
tests for continuous variables and Chi-squared tests for categorical variables in terms of 
demographics representativeness if a significant difference was found when comparing to the 
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census data. Two-tailed p-values of less than 0.05 were considered statistically significant for this 
study. 
Costs of recruitment were prospectively and retrospectively estimated based on costs of 
recruitment materials (e.g. handouts or flyers), supplies, and recruitment activities, including 
telephone follow-up, telephone screening, and in-person sessions. Labor costs were estimated 
using research assistant (RA) annual salary ($25,000) and average salaries for primary care 
physicians ($187,013) and clinic managers ($65,356) listed on Salary.com. Cost results are 
presented for each referral strategy.  
RESULTS  
Over a period of 16 weeks, 2,534 eligible patients visited the clinic. The maximum 
number of referrals that could have been made over this time was approximately 30% of patient 
visits (n= 991; hereafter referred to as potential referrals). The actual number of referrals made by 
the five physicians was 573 (47% women; average age 55.7 years) and 97 patients enrolled, 
representing an overall enrollment rate of 10% of the potentially eligible patient population that 
was exposed to one of the 4 referral strategies. Of the 485 potential letter referrals, 485 were 
completed (100%; 46% women; average age 56.3 years), 229 (47%; (48% women, average age 
56.1 years) patients were screened by telephone, and 56 (12%; (58% women, average age 55.8 
years) enrolled. Of the 506 potential POC referrals, 88 (17%; (56% women, average age 52.0 
years)) patients were referred, 60 (12%; (57% women, average age 51.6 years) were screened, 
and 41 (8%;(61% women, average age 47.6 years) enrolled. Patients receiving ATF were more 
likely to be screened (49% vs 7%; p<0.001) and enrolled (15% vs 7%, p<0.001) when compared 
to those without ATF. Chi-Square test results revealed significant differences in terms of patients 
screening (X2 [3, N=573] = 238.6, p<0.001) and enrollment status (X2 [3, N=573] = 69.2, 
p<0.001) among referral strategies. Specifically, when considering the referrals made in terms of 
the number of enrollees, there are variations in proportion and absolute number among the four 
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referrals strategies (POC with ATF, 50%, n=27; POC no ATF, 41%, n=14; letter ATF 15%, 
n=30; letter no ATF 9%, n=26). Table 3.2 outlines the number and proportion of potential 
referrals, referrals made, patients screened, and enrolled.  












POC+§ 190 54 (28%) 45(24%) 27 (14%)  27 
POC 316 34 (11%) 14 (4%) 14 (4%) 14 
Letter+§ 199 199 (100%) 147 (74%)  30 (15%) 30 
Letter  286 286 (100%) 30 (10%)  27 (9%) 26 
Total  991 573 (58%) 236 (24%) 98 (10%) 97 (9.7%) 
§received ATF 
*denotes a significant difference was found between referral strategies. 
 
Table 3.3 presents demographic characteristics of participants and the target population 
and includes comparisons of those characteristics among the referral strategies. Among those who 
enrolled, 58% were women, had an average age of 52.3 (standard deviation [SD]=14.3) years and 
an average BMI of 35.5 (SD=7.5) kg/m2. When compared to the target population – Butler 
County, Nebraska – participants did not significantly differ among demographic characteristics. 





Table 3.3: Representativeness of study sample, including comparisons among participants from 




























































































































a census.gov; POC=point of care; ATF=active telephone follow-up; SD=standard deviation; p 





Table 3.4 provides an overview and categorization of the costs across referral strategies. 
Costs were determined based on non-labor costs ($738) and labor costs ($5,380) which were 
summed to provide overall costs of recruitment ($6118). Table 3.5 provides costs by referral 
strategy. All reported costs are rounded to the nearest dollar. We estimated an average of two 
minutes per POC referral based on anecdotal reports from the physicians; therefore, costs related 
to labor for POC referrals were estimated at $162 for POC with ATF and $102 for POC without 
ATF. Labor costs related to RA time spent making recruitment calls was the highest single line 
item cost and varied greatly between active follow-up referrals ($1,788) and passive follow-up 
referrals ($135). The varying labor and non-labor costs yielded different cost per enrolled 
participant via each referral strategy: Letter with ATF was the most costly at $86 per enrolled 
participant; POC with ATF ($50), POC without ATF ($61), and letter without ATF ($51) costs 
were comparable. Table 3.5 details recruitment and program costs for each referral strategy.  
Table 3.4: Breakdown of recruitment costs, rounded to the nearest dollar.  
Cost element Cost ($) 
 Non-labor  
Printing letters & program descriptions, n=970 $43 
Postage $267 
Envelopes, n= 485 $58 
POC cards $170 
IT (phone line) $200 
Labor   
Physician time spent making referrals $264 
Clinic manager time spent pulling patient list, 2hrs $63 
Research Assistant time   
 Training clinical staff, 2 hrs $48 
 Letter preparation, 24 hrs $577 
 POC preparation, 8 hrs  $192 
 Recruitment calls, 80 hrs $1,923 
 Enrollment visit prep, 4 hrs $96 
 Enrollment visit, 49 hrs $1,178 
Mileage reimbursement to enrollment visits $1,039 
Total recruitment costs $6,118 




Table 3.5: Recruitment costs in terms of yield by referral strategy, rounded to the nearest dollar. 











 Non-labor      
Printing letters & program 
descriptions, n=970 
N/A N/A $18 $25 $43 
Postage N/A N/A $110 $157 $267 
Envelopes, n= 485 N/A N/A $24 $34 $58 
POC cards $99 $71 N/A N/A 170 
IT (phone line)* $50 $50 $50 $50 $200 
Labor       
Physician time spent making 
referrals 
$162 $102 $0 $0 $264 
Clinic manager time spent 
pulling patient list, 2hrs 
$0 $0 $31.50 $31.50 $63 
Research Assistant time       
 Training clinical staff, 2 
hrs* 
$12 $12 $12 $12 $48 
 Letter preparation, 24 hrs N/A N/A $237 $340 $577 
 POC preparation, 8 hrs  $73 $119 N/A N/A $192 
 Recruitment calls, 80 hrs $346 $58 $1442 $77 $1923 
 Enrollment visit prep, 4 hrs $24 $24 $24 $24 $96 
 Enrollment visit, 49 hrs $324 $165 $365 $324 $1178 
Mileage reimbursement to 
enrollment visits 
$259.75 $259.75 $259.75 $259.75 $1039 
Total recruitment costs $1350 $861 $2573 $1334 $6118 
Total recruitment costs per 
enrolled participant 
$50 $61 $86 $51 $63 
*These item/activities were not specific to any one referral strategy, and therefore their costs were 
split evenly among each of the referral strategies.  
 
DISCUSSION 
 Our results provided some support for the hypothesis that a physician letter referral with 
active telephone follow-up is most effective for enrolling a large number of participants into a 
digitally delivered weight management program, compared to point of care referrals with and 
without follow up and physician letter referrals without follow up.  
 Due to the financial constraints of this pilot study, we limited the number of potential 
referrals to 991, knowing this would be far less than the total number of eligible patients seen by 
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the five physicians during the recruitment period. However, not all of those potential referrals 
were used; less than 60% (573) of the potential referrals were distributed to eligible patients. 
Importantly, 100% of the 485 potential letter referrals were made, compared to 17% (88) of the 
506 potential point of care (POC) referrals that were made. Primary care physicians often cite 
lack of time during a patient visit as a barrier to health counseling (Kolasa & Rickett, 2010; 
Shuval et al., 2017), which may also be the reason why the referral distribution rate was low 
among POC referrals. Additionally, it is possible that a physician attempted to refer a patient 
during a clinic visit, but the patient immediately declined the referral to the program. We were 
unable to quantitatively track this, which may cause our POC distribution rate to reflect an 
underrepresentation of reality.  
 We calculated our proportional yield per referral strategy using potential referrals and 
referrals made as the denominator, respectively. These two analyses tell different stories. When 
considering enrollees compared to potential referrals, the letter with active follow up (15%) and 
POC with active follow up (14%) strategies appear to have the best proportional yield for 
enrolling participants into the weight loss program. However, when considering enrollees 
compared to number of referrals made, POC with active follow up (50%) emerges as the clear 
leader for proportional yield. When considering costs, POC with ATF and letter without ATF 
($50 and $49 per participant, respectively) were the least expensive recruitment strategies. 
Primary care clinics that are considering referring patients to a weight management program 
should reflect on these approaches with regard to clinic flow and costs; resource costs in the large 
volume of letters and calls may make POC referral strategies more attractive to small rural 
clinics.  
 Identifying the best method for enrolling a large and representative number of 
participants into a weight management program can have implications on not only the reach, but 
also the effectiveness and maintenance of the program. However, maximizing participant 
retention is a critical next step in the scale-up of any behavioral intervention. An interesting future 
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point to investigate will be the initial attrition gap of our intervention – that is, the proportion of 
patients that initially enroll in the program and subsequently do not engage with any program 
features. The characteristics of an innovation as described by Diffusion of Innovations (Rogers, 
2003) may serve as helpful evaluation metrics to predict initial attrition.  
There are limitations to our study that should be considered when interpreting our results. 
Because the selected intervention and referral methods were tailored to fit the needs of our target 
population, the findings of our feasibility study may be not be fully generalizable to other primary 
care clinics. However, the process by which we selected an evidence-based intervention is likely 
translatable to other researchers and practitioners attempting to select and implement an evidence-
based intervention. As previously mentioned, we were not able to track the number of times a 
physician attempted to make a referral during a clinic visit but was immediately rejected by the 
patient being seen. Anecdotally, we can attest that this was a rare occurrence, as the physicians 
reported that most patients were willing to receive, or inquire for more, information about the 
program. Additionally, census data used to compare our sample with the target population was 
drawn from Butler County, Nebraska. However, the clinic from which we recruited participants 
may draw patients from outside of Butler County, and comparisons may not directly align. 
However, when our sample is compared to the demographic characteristics of all adjacent 
counties (9 total), it remains a representative sample. Still, our study has many strengths. Our 
sample was 40% male, which is a higher proportion of male participants when compared to 
typical community weight loss programs (Harden et al., 2015). Our sample was representative of 
the racial and ethnic characteristics of the region. Though this feasibility study is small in scale, it 
addresses key areas of translational research as defined by RE-AIM (Glasgow et al., 2004, 2003; 
Kessler et al., 2013), as well as areas of focus cited as integral to feasibility studies, such as 
adaptation, acceptability, practicality, and integration (Bowen et al., 2009). 
We conclude that primary care physicians serving a rural community are capable of referring 
patients to a digitally delivered, behavioral weight management intervention through in-person 
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and population health record-generated letter referrals. When compared to POC methods, letter 
referrals were more effective at achieving high penetration in the target population and had a 
slightly higher yield of enrolled patients in the present study. However, POC referrals yielded a 
considerably higher proportion of enrollees from those who received a referral. Participants who 
received active telephone follow-up were more likely to be screened and enroll in the program. 
These results suggest that either a letter or point of care referral strategy can be effective with 
active telephone follow-up, but when resource costs are considered, POC with ATC may be the 




CHAPTER 4: Combining Effectiveness, Reach, and 
Cost of a Scalable, Digitally-Delivered Weight Loss 
Program Delivered Through Rural Primary Care 
INTRODUCTION 
Obesity is a pressing concern for clinical and public health professionals, particularly in 
rural areas where prevalence is high and there are few resources to support weight management 
(Befort, Nazir, et al., 2012; Flegal et al., 2016; O’Connor & Wellenius, 2012). Often, primary 
care is the only available resource to support lifestyle weight management approaches. In fact, 
primary care patients have higher weights, on average, than the general population (Befort et al., 
2016), patients are interested in having weight-related discussions with their physician (Phillips et 
al., 2014), and physicians want to do more for their patients regarding weight management 
(Porter et al., 2018). Rural primary care is ripe for weight management intervention.  
The need is high for practical and effective solutions to address overweight and obesity in 
rural primary care, but challenges such as physician time and clinical capacity to deliver 
meaningful programming are consistent roadblocks. To overcome this, healthcare 
recommendations advise the referral of patients to evidence-based, efficacious weight 
management programs delivered in clinical or community settings (Estabrooks, Wilson, et al., 
2017; Jensen et al., 2014). In rural areas where community weight management programming 
may be scarce, digitally-delivered interventions may provide an effective solution for rural 
primary care practices and patients. As described in Chapter 2, digitally-delivered programs are 
preferred over in-person programs by both facilitators (primary care practices) and recipients 
(patients) (Harvey & Kitson, 2016; Porter et al., 2018), have an opportunity for broad reach, and 
can provide practical, meaningful feedback to primary care providers without overburdening 
them (Estabrooks, Wilson, et al., 2017).  
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The purpose of this study was to report outcomes of different physician referral and 
engagement strategies for improving reach (i.e., number, proportion, and representativeness of 
participants), retention, and effectiveness of an evidence-based, digitally-delivered, 12-month 
weight loss program in a rural region. Outcomes were operationalized to include the proportion of 
participants who (a) lost weight, (b) achieved a 3% weight loss, and (c) achieved 5% weight loss. 
Program implementation costs were examined as cost per participant and cost per participant 
achieving a 3% or 5% weight loss. All outcomes were examined by referral strategy.  
METHODS 
We used a Hybrid Type-III effectiveness-dissemination trial design, which allowed us to 
examine program reach and effectiveness (Curran et al., 2012), as detailed in Chapter 3. 
Referral Strategies 
Chapter 3 describes the referral strategies and enrollment process in detail. Briefly, five 
primary care physicians were randomly assigned to a sequence of 4 referral strategies: point of 
care (POC) referral with active telephone follow-up (ATF) from a member of the research team; 
POC referral, no ATF; population health registry-derived letter referral with ATF; and letter 
referral, no ATF. Inclusion criteria to receive a program referral were: patient at the rural primary 
care clinic; BMI≥25; aged 19 years or older; and physician approval to participate in the program. 
All patients who received a referral and expressed interest (either through ATF or directly 
contacting the research team) completed a telephone screening and, if eligible, attended a brief 
enrollment appointment with a member of the research team.  
Intervention 
Chapter 3 describes the intervention in detail. Briefly, the 12-month digitally-delivered 
intervention included daily social cognitive theory-based email and text message support, online 
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and telephone access to health coaches, a website, a Bluetooth-enabled home scale for objective 
weight measurement, and modest financial incentives tied to weight loss.  
Data Analysis 
Program reach was measured by the proportion of individuals that were (1) referred, (2) 
screened, and (3) enrolled, relative to the number of eligible patients, across referral strategies, 
and is reported in detail in Chapter 3. The enrolled sample was representative of the region across 
demographic characteristics as reported in Chapter 3.  
Effectiveness was operationalized as the average weight change from initial weigh-in to 
most recent weigh-in 1) over the first 16 weeks and 2) over the 12-month intervention period, 
which represents participants’ enrollment duration. Percentage weight loss was calculated using 
initial body weight. Weight loss of 3% and 5% were used as clinically meaningful benchmarks 
(Jensen et al., 2014). Analyses were carried out 1) including only those participants who 
completed two or more weigh-ins, and 2) as intention to treat analysis, including all participants 
with at least one weigh-in, using last value carried forward for those with only one recorded 
weight.   
Costs of recruitment were prospectively and retrospectively estimated and are reported in 
detail in Chapter 3 by non-labor and labor costs. Program costs included the development of a 
custom online enrollment portal, support feeds and incentives, and digital home scales. Cost 
results are presented for each referral strategy. Cost per participant was calculated by dividing 
total implementation costs by the total number of participants. Cost per participant who lost a 
clinically meaningful amount of weight (i.e. 3% and 5% body weight) was calculated by dividing 
the total implementation costs by the total number of participants within referral group. Cost per 
participant in each referral strategy was determined by the total number of participants in each 




Reach by Effectiveness 
A total of 573 of a potential 991 referrals were made over 16 weeks and 97 patients, 
representative of the region, enrolled in the program (59% female; 94% Caucasian; 97% Non-
Hispanic). Letter referrals reached a significantly higher proportion of patients than POC (100% 
vs 17%) and yielded more participants (12% vs 8%, p<.05). Patients receiving ATF were 
significantly more likely to be screened (47% vs 7%; p<.001) and enrolled (15% vs 7%, p<.001) 
when compared to those without ATF. Finally, when considering total number enrolled, POC 
with ATF (n=27), letter with ATF (n=30), and letter with no ATF (n=26) were comparable while 
POC with no ATF accrued the fewest participants (n=14). Full descriptive statistics of the sample 
are presented in Chapter 3. Figure 4.1 details the flow of participants through the program.  
Over the first 16 weeks, 77 participants (79%) recorded an initial weight and 54 (56%) 
completed at least one additional weigh-in, representing an initial attrition rate of 21% and 
secondary attrition rate of 44%. On average, participants lost a significant amount of weight 
(3.8±7.8lbs; p<.01) and approximately 13% had lost ≥5% of their initial body weight. Retention 
and weight change did not differ significantly by referral strategy over the first 16 weeks.  
Beyond the first 16 weeks, 29(38%) participants continued to record weigh-ins. On 
average, those participants lost a significant amount of weight (9.7±13.4lbs; p<.01); 16(21%) lost 
at least 3% of their initial body weight and 13(17%) lost 5% or more of their initial body weight. 
Average enrollment duration for those 29 participants was 243(79) days, or approximately 8 







Figure 4.1: Flow of participants.  
 
 
Over the 12-month intervention period, participants weighed in 7.1 (SD=18.4) times on 
average. Participants with at least two weigh-ins recorded and average of 12.5(SD=23.5) weigh-
ins over the course of 153.1(SD=115.6) days, on average. Among those who weighed in at least 
twice (n=54), there was a significant difference in weight change from baseline (M=224.0lbs, 
SD=52.0) and final weigh-in [(M=216.7lbs, SD=47.2); t(54)=4.49, p<.001]. Intention to treat 
analyses also revealed significant weight loss from baseline to final weigh-in (M=5.22(10.7); 
t(76)=4.28, p<.001). The mean (SD) weight change was -7.4(12.0) lbs., and the number of days 
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between initial and final weigh-in was 153 ± 117 days (minimum=3, maximum =370). Weight 
change did not differ among the four referral strategy groups (F(3,51)=1.93, p=.14). Weight 
change did not significantly differ between participants that did and did not receive ATF during 
recruitment (F(1,53)=1.52, p=.22). Table 4.1 details weight outcomes by referral strategy. 
 
Table 4.1: Impact Assessments by Referral Strategy 
 POC+ATF POC Letter+ATF Letter Total 
N Enrolled 27 14 30 26 97 
N(%) 1 weigh-in 
only 
20(74%) 11(79%) 22(73%) 24(92%) 77(79%) 
M(SD) initial weight 
(lbs.) 
237.3(54.9) 249.1(73.0) 211.7(41.1) 216.2(36.5) 225.1(50.2) 
N(%) ≥2 weigh-ins 13(48%) 6(43%) 16(53%) 19(73%) 54(56%) 
M(SD) initial weight 
(lbs.) 
230.4(56.2) 274.3(74.5) 210.9(38.3) 214.2(38.4) 223.8(52.0) 
N(%) lost weight 9(69%) 6(100%) 14(88%) 15(79%) 44(81%) 
M(SD) weight 
change (lbs.) 
-2.2(13.7) -18.5(21.0) -8.0(6.0) -7.2(7.7) -7.4(12.0) 
N(%) 3% weight 
loss 
5(19%) 3(21%) 9(30%) 8(31%) 25(26%) 
M(SD) initial weight 
(lbs.) 
243.1(67.9) 318.5(58.6) 218.1(37.9) 209.6(34.5) 232.4(58.2) 
M(SD) weight 
change (lbs.) 
-15.0(5.0) -33.3(20.3) -12.3(3.8) -14.1(6.5) -15.3(10.7) 
N(%) 5% weight 
loss 
5(19%) 2(14%) 5(17%) 5(19%) 17(18%) 
M(SD) initial weight 
(lbs.) 
243.1(67.9) 344.4(56.0) 231.8(35.4) 213.6(24.1) 243.0(61.4) 
M(SD) weight 
change (lbs.) 
-15.0(5.0) -44.1(16.3) -14.7(3.2) -18.7(3.5) -19.4(11.4) 
Note: Proportions are calculated by using number enrolled as the denominator.  
 
One-way ANOVA of baseline weight, weight 2, weight change, and percent weight 
change revealed no significant differences among the four referral strategies. When weight 





 The total recruitment and intervention costs over the study period were $36,118. 
Recruitment costs totaled $6,118, as detailed in Chapter 3, and program costs totaled $30,000 
(development of a custom online enrollment portal, $5,000; support feeds and incentives, 
$12,000; and digital home scales, $13,000). Cost per participant was $372. The cost per 
participant that weighed in only once (n=77) was $469, compared to $669 for those that weighed 
in at least twice (n=54). The cost per participant achieving 3% or more weight loss (n=25) was 
$1,445. The cost per participant achieving 5% or more weight loss (n=17) was $2,125. Total 
recruitment and intervention costs per participant for each referral strategy were: POC with ATF, 
$359; POC only = $371; Letter with ATF = $395; Letter only = $361.  
DISCUSSION  
Population health management approaches provide a much higher proportion of patients 
an opportunity to engage in an evidence-based weight loss program and will not result in higher 
attrition or attenuate weight loss relative to POC strategies. Unexpectedly, from an overall yield 
perspective, ATF may be less necessary following a population health referral method—but 
doubled the number of participants accrued through point of care referrals. In terms of weight 
loss, our results do not conclude any one referral method leads to better outcomes over the others. 
Participants across all referral strategies lost a significant amount of weight, as was demonstrated 
by both the intent to treat analysis and analyses with only those participants with two or more 
weigh-ins. Our results appear to compare favorably to similar interventions on outcomes of 
weight change and proportion of participants that achieved 3% and 5% body weight loss 
(Almeida et al., 2015; Estabrooks, Wilson, et al., 2017).  
Although attrition rates in this study are similar to other community based, digitally-
delivered weight management programs (Almeida et al., 2015; Estabrooks, Wilson, et al., 2017), 
it is worth highlighting that 21% of our sample never recorded an initial weigh-in and nearly half 
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(44%) completed one or no weigh-ins. We intentionally selected an evidence-based program that 
participants could engage with at home (see Chapters 2 & 3 for rationale and complete 
intervention description) and kept our inclusion and exclusion criteria as broad as possible as to 
improve the reach and representativeness of the program. However, the distance-based nature of 
the program may improve reach at the cost of widespread engagement. Knowing that those who 
stay engaged are more likely to be successful, as demonstrated by our and others’ results 
(Almeida et al., 2015; Estabrooks, Wilson, et al., 2017), investigating why participants failed to 
engage/stopped engaging with the program and designing methods to improve participant 
engagement beyond enrollment and initial weigh in is a logical next step.  
 This study is limited by a lack of control group and small sample size – both in terms of 
number of participants and the use of a single clinical setting, which limits our ability to 
generalize beyond the program region. However, our sample was representative of the target 
population. The strengths of this study include a representative sample and objective measures of 
weight in a home-based, digitally-delivered weight management program. Primarily, this study 
combines assessment of reach, effectiveness, and cost in a way that few studies report, allowing 
for more robust comparisons across programs and provides relevant information for clinical 





SUMMARY OF FINDINGS 
This multi-method investigation yielded several meaningful conclusions relevant to the 
fields of weight management, participatory research, and implementation science. First, rural 
weight loss interventions appear to be effective in reducing weight. If taken to scale, these 
interventions have the potential to reduce weight, and in turn reduce chronic disease risk and/or 
improve disease management, for a substantial segment of the United States population. Longer-
duration and non-in-person delivered interventions were found to be associated with larger 
magnitude of weight loss. As described in Chapter 1, we should be careful to label delivery mode 
as the driving factor of those findings, however these results provide support for further testing of 
digitally-delivered weight management interventions.  
Few studies reported on all dimensions of the RE-AIM framework; representativeness of 
participants, settings, implementation fidelity, and costs were among the most rarely reported. 
These indicators of implementation provide key knowledge to scaling up evidence-based 
programs into clinical and community practice (Harden et al., 2015). The limited cost data that 
was available was relatively promising in terms of broad scale up, suggesting it may be feasible 
for rural areas to deliver effective weight management interventions that fit within the financial 
constraints of potential delivery organizations, such as community organizations primary care 
clinics.  
Not only is there a push for weight management interventions to be integrated with 
primary care (Befort et al., 2016; Jensen et al., 2014; S. M. Phillips et al., 2014), this study 
revealed there is a pull from primary care staff to offer weight management support for their 
patients. This study revealed that rural primary care providers in Nebraska are severely lacking in 
offering weight management support to their patients. The little support that is offered (e.g. one-
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on-one discussions between providers and patients, referral to nutritionist, dietician, or 
commercial program) is inconsistent and evaluation of referrals is near impossible due to lack of 
feedback or patient follow-up. Primary care staff want a consistent system of identifying patients 
who could benefit from a weight management program, referring patients to an evidence-based 
program, receiving feedback on patient progress, and believe it could realistically be integrated 
into typical care.  
When an evidence-based program was collaboratively selected and then implemented in 
a rural primary care clinic, letter referral with active telephone follow up (ATF) was most 
effective for enrolling a large number of participants into the program, compared to letters 
without follow up and point of care referrals with or without follow up. However, the 
proportional yield of letters with ATF and point of care referral with ATF were nearly equal, 
suggesting ATF is driving the success of program referrals. When considering weight outcomes 
in combination with reach of each referral strategy, a significant weight loss was observed among 
all four referral strategies, suggesting referral strategy does not have an impact on weight 
outcomes. Participants who stayed engaged beyond the initial 16 weeks were more likely to lose 
weight and achieve clinically meaningful benchmarks of 3% or 5% body weight loss.  
STRENGTHS AND LIMITATIONS 
This multi-phase, multi-method study was an improvement from past reports in rural 
weight management. A robust systematic review and meta-analysis – to my knowledge the first 
of its kind – was conducted to examine the impact of rural weight loss interventions. 
Methodology in each step in this study was guided by recognized public health frameworks. 
Researchers, weight management experts, and primary care physicians collaboratively 
contributed to the intervention selection process. Finally, this study demonstrated that a digitally-
delivered, evidence-based weight management intervention could be delivered through a rural 
primary care clinic and produce significant weight loss among participants.  
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There are limitations to this study that should be considered when interpreting the 
findings. The findings of the systematic review and meta-analysis represent a current snapshot of 
the literature. Given the great variability in healthcare systems, the findings of this study may not 
generalize over time to all rural primary care clinics. However, the process by which the 
evidence-based intervention was selected, adapted, and implemented will likely translate to 
clinics interested in offering weight management solutions to their patients. The financial 
constraints of this study limited the potential number of referrals the physicians could have 
distributed to eligible patients. Although not all point of care referrals were distributed, having 
limits in place may have impacted the physicians’ decision to make a referral. Future studies 
would benefit by expanding the number of potential referrals to be more reflective of the number 
of eligible patients at a clinic and expanding to include multiple clinic sites.  
IMPLICATIONS AND APPLICATIONS 
 The results of this study should be used to inform future implementation efforts to scale 
up evidence-based weight management solutions to rural patients. Confirming the results of the 
referral strategies with a longer recruitment period, larger sample size, and more clinic sites is one 
avenue of pursuit. Another, perhaps more advantageous, avenue would be to move forward with 
scaling up the weight management program to more primary care clinics using a Sequential, 
Multiple Assignment, Randomized Trial (SMART) (Almirall et al., 2014) design to optimize 
recruitment and engagement efforts. For example, primary care providers could refer their 
overweight and obese patients to a digitally-delivered weight management intervention via letter 
referral without active telephone follow up – shown in this study to have high penetration into the 
target population and high participant yield. A nurse care coordinator, health coach, or other 
program champion within the clinic could manage referrals and actively reach out to patients that 
do not respond to the initial referral. Furthermore, this program champion could monitor 
participant engagement (weigh-ins) and reach out to participants who do not engage with the 
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program to troubleshoot any issues and provide additional support. This type of design would 
maximize resources and dedicate clinical staff time to those that need it most.  
In this study, 44% of participants that enrolled in the program never weighed-in or 
recorded only one weight. The findings from this and similar studies (Almeida et al., 2015; 
Estabrooks, Wilson, et al., 2017) demonstrate that the participants who stay engaged are more 
likely to lose a meaningful amount of weight, therefore we may need to do more to help 
participants stay engaged. The modest monetary incentive structure employed in the present study 
is based on an assumption that the incentives will improve program reach, engagement, and 
retention by supplementing participants’ perceptions of positive outcomes related to weight loss 
(Almeida et al., 2015; Cawley & Price, 2011; Jeffery et al., 1993). The results of this study 
suggest this type of incentive structure may not be enough to keep a large proportion of rural 
patients engaged in a weight management program. A potential adaptation to the intervention 
used in the present study is to incorporate a group component to supplement social support 
among participants. There is a host of evidence to suggest peer groups can provide valuable social 
support to increase participant engagement (Anderson-Bill et al., 2011; Perri et al., 1993). 
Furthermore, tying the financial incentives to group participation and weight loss has been shown 
to improve outcomes over incentives tied to individual success (Kullgren et al., 2013).  
 Understanding the causes of the initial attrition gap is an inquiry ripe for pursuit in the 
field of behavioral interventions. This knowledge can have implications on not only the reach, but 
also the effectiveness and maintenance of program outcomes. We can look to Diffusion of 
Innovations (Rogers 1962, 2003) for guidance in investigating the attrition gap. Specifically, the 
characteristics of an innovation as described by Rogers, and how those characteristics interact, 
can be a helpful tool to frame this attrition gap inquiry. For example, potential participants in our 
target population may consider our intervention to have a high level of trialability, or the potential 
for an individual to try the program at a low risk, retaining the option to reverse their decision to 
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engage with the program (E. Rogers, 2003). A high level of trialability may lead to a high 
attrition gap – e.g. a large number of initial enrollees and a high proportion of program dropouts. 
How individuals perceive different characteristics of the program contribute to this decision to 
adopt and engage with the program or adopt and drop out. For example, if the subjective 
compatibility of the intervention is perceived by an individual as low, and/or if the individual 
perceives the intervention as highly complex, and/or if the individual perceives the intervention is 
not significantly better than other options available (i.e. relative advantage is low), then the 
proportion of dropouts will be higher. Furthermore, a high perception of relative advantage may 
yield a higher reach. If individuals perceive an intervention to be superior to other options, they 
may be more willing to try the program. More complex behavioral interventions may be more 
effective, but if potential participants perceive it to be highly complex, they may be less likely to 
choose to adopt the program (i.e. perceived low trialability), which will lead to a smaller 
intervention reach. Additionally, high perceptions of observability – the degree to which potential 
participants can witness outcomes of the intervention – may lead to higher perceptions of 
trialability and greater reach. However, this relationship is likely mediated by perceptions of 
relative advantage. Lastly, a high level of compatibility, or congruency of the intervention to the 
potential participant’s lifestyle, may lead to greater reach. Again, this relationship is likely 
mediated by perceptions of trialability and relative advantage. Since intervention impact can be 
considered a function of reach and effectiveness (Glasgow, Klesges, Dzewaltowski, Estabrooks, 
& Vogt, 2006), interventionists, clinicians, and community partners need to weigh the 
characteristics of the intervention to determine what best matches their target population and their 
goals. Maximizing the reach of an intervention while being mindful of potential attrition will 




 To speed translation and scale-up of evidence-based programming, public health 
practitioners should act on the best available evidence and embrace adaptation. This may take 
shape through more research-practice partnerships (Estabrooks et al., 2019), community-based 
participatory research (Green et al., 1996; Israel et al., 1998), quasi-experiments, or natural 
experiments.  
In order to promote more evidence-based practice in primary care and achieve the quality 
improvement that PBRNs were established to develop, we need to generate more evidence that is 
relevant to the end-users – we need more practice-based evidence. Using a CBPR approach can 
substantially increase the relevance and efficacy of PBRN efforts to improve weight management 
within primary care by promoting more community trust, better tailored interventions, and 
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Appendix 2-1: Overview of Three Evidence-Based Programs Reviewed and Discussed by All 
Focus Group Participants. 
 
